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REVIEW OF THE RELATION OF DENSITY AND REFRACTIVE INDEX TO 
THE COMPOSITION OF GLASS: 


By Kvuan-Han Sun, Hurp W. Sarrorp, AND ALEXANDER SILVERMAN 


lll. Relation Between Composition and Refractive 
Index 

In many series of glasses, refractive index does not 
vary linearly with composition, and the relationship 
that does result depends on the type of glass and the 
composition range studied. 

Zschimmer,” using data after Abbé and Schott, 
plotted refractive indices against (a) equivalent weights 
of Li,O, ZnO, BaO, and PbO per 100 parts of B,O;; 
(6) equivalent weights of Na,O, ZnO, BaO, and-PbO 
per 100 parts of alkali-silicate glass; and (c) percentage 
of BOs in alkali-silicate glass. In no case was a straight 
line produced, and there was a curve-maximum in (c). 
The following qualitative conclusions were drawn: (i) 
The mean refractive indices of B,Os;, fused silica, and 
alkali-silicate glass are raised by the solution of metallic 
oxides in increments not proportional to the molecular 
weight of the dissolved oxide; (ii) that variation with 
concentration is not direct is evident because the 
optical constants decreased for Li,O (in B,O;), Na,O 
(in SiO,), and ZnO (in B,O; and alkali-silicate glass) 
and increased for PbO and BaO; (iti) B,O; up to 15% 
in potassium-silicate glass increases refractive index, 
and further additions reverse the effect. 

Peddle® plotted refractive index against moles of a 
variable constituent. For the soda-lime-silica glasses 
studied, he was able to calculate that composition 
necessary to produce a definite value of refractive and 
dispersion index.“ His graphs did not indicate a 
straight-line relation between refractive index and 
composition 


(A) Additive Calculations and Oxide and 
Compound Factors 
Finn and Thomson,” from additive considerations, 
derived constants for the ‘‘partial’’ indices of refrac- 
tion of silica, soda, and lime (Table XII). 


TABLE XII 
REFRACTIVE INDEX CONSTANTS AFTER FINN AND 
THOMSON® 
(a) (b) (c) 
SiO, 0.03875 0.8063 —10 
Na,O 0.01406 1.0193 0 
CaO 0.01332 1.0690 l 


fm For Part I see Jour. Amer. Ceram. Soc., 23 [11] 315-26 
(1940). 

* E. Zschimmer, ‘“‘Physical Properties of Glasses as a 
Function of Chemical Composition,” Z. Electrochem., 11 
[38] 629-38 (1905). 

* Articles by C. J. Peddle, Jour. Soc. Glass Tech., Vol. 
4 (1920) and Vol. 5 (1921). 

* C. J. Peddle, ‘‘Development of Various Types of 
Glass: II, Interaction of Silica, Lime, and Sodium 


Oxide,” bid., 4, 20-45 (1920); p. 30. 

_” A. N. Finn and H. G. Thomson, “Density and Index 
of Refraction of Glass vs. Its Composition,” Jour. Amer. 
Ceram. Soc., 8 [8] 505-13 (1925). 
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These constants are used in equations (29) and (30). 
Computed indices of refraction for soda-silica and 
soda-lime-silica glasses varied from observed values by 
less than 0.001 and 0.005 unit, respectively. 

(29) 
(30) 


+ n'c 
n'x = a(px +c)? 


wherein nm = refractive index 
X = any constituent. 


Turner® indicates that refractive indices are of addi- 
tive character for glasses of the general series 6SiO,-- 
(2 — x)Na,O-xRO. English and Turner® and Knapp™ 
observed smooth maxima and minima in the refractive 
index-composition curves for soda-borosilicate glasses. 

For a series of glasses of the general formula 6SiO,-- 
xR,O-yCaO (wherein R,O is Na,O or K,9 or both), 
Takamatsu“ found that when (x + y) is k's than 2.4 
moles, the increment in refractive index varies linearly 
with increase of alkali oxide and lime content. Above 
2.4 moles, the curve takes the shape of a hyperbola. 

From the data of Zschimmer, Thiens, and Wright 
for lead glasses, Mees®® derived equations for the cal- 
culation of refractive and dispersive index. 

For glasses containing both K,O and Na,O, 


(nm — 1)-10* = 0.06472-p? — 0.77157- + 523.3 (31) 
v* = 0.00310-p? — 0.74207-p + 63.47. (32) 

For glasses containing K,O alone, 
(n — 1)-10* = 0.06351-p? — 0.9416-p + 526.4 (33) 
v* = 0.003307-p? — 0.7862-p + 65.58 (34) 


p represeuts percentage of PbO. 


st W. E. S. Turner, “Physical Properties of Glasses; 
Relation to Chemical Composition and Mode of Prepara- 
tion,”’ Jour. Chem. Soc., 129, 2091-2116 (1926); Ceram. 
Abs., 6 [3] 101 (1927). 

62 S. English and W. E. S. Turner, “Physical Properties 
of Boric Oxide Containing Glasses and Their Bearing on 
General Problems of Constitution of Glass,’”’ Jour. Soc. 
Glass Tech., 7 [26] 155 (1923); Ceram. Abs., 3 [2] 36 
(1924). 

63 O. Knapp, “Constituents and Advance Calculation of 
Soda-Borosilicate Glasses,”’ Glastech. Ber., 8 154-58 
(1930); Ceram. Abs., 10 [6] 417 (19381). 

(a) T. Takamatsu, “Relation Between Optical 
Constants and Composition of Glass: I, Soda-Lime 
Glass,” Repts. Imp. Ind. Research Inst., Osaka, Japan, 6 
[9] 1-36 (1925); Ceram. Abs., 5 [10] 306 (1926). 

(b) T. Takamatsu, ‘“‘Relation of Composition of Glass 
to Its Optical Constants, II,” Repts. Imp. Ind. Research 
Inst., Osaka, Japan, 8 (5) 1 (1927). 

(c) T. Takamatsu, “III,” ibid., 9 [12] 1 
Ceram. Abs., 8 [9| 646 (1929). 

% H. Mees, “Calculation of Mean Refractive Index 
and the » Value of Silicate-Flint Glasses,” Sprechsaal?58, 
293 (1925). 


(1929) ; 


*» = Abbé value (dispersive index) = —*—1 
Sry Se 
n = refractive index of glass with respect to sodium 
D-line. 
ne = refractive index of glass with respect to hydro- 
gen F-line. 
nc = refractive index of glass with respect to hydrogen 
C-line. 


| 
= 
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These formulas held good in commercial practice, 
provided the ratio of alkali to lead oxide content con- 
formed to Zschimmer’s rule for lead glasses, that is, 


R,O = (76 — p) X 0.27. 


For two glasses whose PbO contents differed by not 
more than 8%, equation (35) was used to calculate the 
refractive index of an intermediate composition. 


(35) 


wherein p4 = weight fraction of glass A in the intermedi- 
ate, 

n4 and ng = respective indices of refraction of compo- 
nents A and B. 


Nintermediate = (na + np 


Karmaus® showed that the linear equation (36) was 
not sufficiently accurate for the calculation of refrac- 
tive index from composition. His experimental values 
for the constants, nx, are given in Table XIII. 


m= + (36) 


wherein pa and ps = weight percent of A(PbSiO;) and 
B(various silicates) 
na and mg = their partial refractive indices. 


TaBLe XIII 


CONSTANTS FOR REFRACTIVE INDEX CALCULATION AFTER 
KarmMaus® 


PbSiO,; 1.8908 K,0-6Si0O, 1.4851 
K,0-4SiO;-2B,0; 1.5008 


K,0-8SiO, 1.4785 
Na,0-6SiO,; 1.4808 


From a consideration that the refractive index of 
glass is an addit ve property of the refractive powers of 
the glass-forming oxides, Knapp™ expanded equation 
(36) to include additional components and derived the 
constants listed in Table XIV. 


TaB_e XIV 
CONSTANTS FOR REFRACTIVE INDEX CALCULATION AFTER 
SiO, 0.01467 CaO 0.01776 
Na,O 0.01575 MgO 0.01655 
K,0O 0.01551 Al,O; 0.01581 


The average deviation of experimental from calcu- 
lated values was 0.1 to 0.2% for fourteen alkali-lime- 
silica glasses. 

Discarding his former hypotheses, Knapp® sug- 
gested that glass is a solution of free silica in high-order 
silicates or a mutual sulution of both. From this con- 
sideration, he calculated refractive index from an ex- 
panded form of equation (36), wherein py, pz,, etc., 


* H. Karmaus, ‘‘Studies on Some Chemical and Physi- 
cal Properties of Lead Glasses as Functions of Their 
Composition,” Sprechsaal., 59,725, 747, 768 (1926); Ceram. 
Abs., 6 [8] 336 (1927). 

* O. Knapp, ‘‘Brilliancy and Composition of Glass- 
ware,” Glass Ind., 8 [4] 73-74 (1927); Ceram. Abs., 6 
[6] 215 (1927). 

6% (a) O. Knapp, “Constitution of Glass Based on 
Laws of Solution,”’ Jour. Soc. Glass Tech., 15 [58] 140-52 
(1931); Ceram. Abs., 10 [10] 683 (1931). 

(b) O. Knapp, “Refraction of Glasses as a Constitu- 
tive Property,” Sprechsaal, 63 [4] 61-64 (1930); Ceram. 
Abs., 9 [6] 417 (1930). 
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now represent mole percentages of silicates, and n,, 
Ng, etc., are the corresponding constants of refraction. 
From a similar equation for mean dispersion, 


(nc — nr) = pa'n'a + +. (37) 


the dispersive index or Abbé value, v, could be evaluated 
from the relationship, 


Refraction constants, ny, and mean dispersion factors, 
n'y (Table XV), were evaluated from data after Peddle. 

Peddle did not analyze his glasses, and the applica- 
tion of his data to the foregoing equations and factors 
produced mean deviations between experiment and 
calculation of 0.3% for refractive index and 1% for 
mean dispersion. 


TABLE XV 


FACTORS FOR CALCULATION OF REFRACTIVE INDEX AND 
MEAN DISPERSION AFTER KNAPP 


Refraction factors <X 10° Mean dispersion factors X 10’ 


— 


Silicates Silicates 

Mono- Di- Tri Tetra- Mono Di- Tri- Tetra 
Na- 1517 1500 1497 1490 1017 909 847 814 
K- 1504 1497 1491 1495 937 904 857 830 
Ca- 1612 1571 1533 1525 1105 955 848 820 
Mg- 1569 1514 1477 1490 935 814 770 794 
Zn- 1584 1561 1533 1535 1049 1003 926 894 
Ba- 1589 1613 i580 1560 989 1094 884 994 
Al- 1482 742 
SiO, 1509 20 


Faick and Finn®™®) measured refractive indices to 
the fourth decimal for twenty-one soda-silica and 
twenty-one soda-lime-silica analyzed glasses. From 
their data, the authors™® first derived equation (38), 
correlating refractive index with composition. 


n = n'sio, + + cao (38) 


refractive index of glass 
complex functions of component percent- 
ages. 


wherein 
values of n’ 


Later, from a consideration of refractive index-percent- 
age silica curves, equation (39) was derived to apply 
to soda-silica glasses: 


(n — 1) = (n’4 — 1) + (n'a — 1) (39) 

wherein (n’4 — 1) = 0.005941-pa — 
0.000013543-p%, (40) 
— 1) = 0.005054- pz. (41) 

pba and pg = component percentages 
n', and n’p = their respective contributions to total 


index of refraction. 


In this derivation, Faick and Finn assumed that soda 
had a linear effect on refractive index and any graphic 
curvatures should be attributed to silica. Their defini- 


69 (a) C. A. Faick and A. N. Finn, ‘Index of Refraction of 
Some Soda-Lime-Silica Glasses as a Function of the Com- 
position,”’ Jour. Amer. Ceram. Soc., 14 [7] 518-28 (1931). 

(6) Anon., “Relations Between Chemical Composition, 
Index of Refraction, Density, and Thermal Expansion of 
Soda-Lime-Silica Glasses,’ Ceram. Age, 17 [3] 133 (1931). 
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tion of n’ as a partial index should be avoided because 
the symbol actually represents an apparent index of re- 
fraction. 

An extension of equation (39) produced equations 
(42) and (43) for the soda-lime-silica system. 


(m —1) = —1) + (n'a —1)+(m’e—1) (42) 
wherein (n’c — 1) = 0.00707-pc. (43) 


The average error between measured and calculated 
values for forty-two soda-lime-silica glasses was 0.04%, 
the maximum deviation being 0.12%. 

Later study indicated to Faick and Finn that refrac- 
tive index-percentage SiO, plots fo: Na,O-SiO, glasses 
could best be represented by three linear segments. 
The two intercepts occurring at 59.5 and 73:75% 
silica correspond closely to the compounds 2Na,0-- 
3SiO, and Na,O-3SiO,. The straight-line hypothesis 
was then applied to the calculation of refractive index, 
and the general equation (44) for soda-silica and soda- 


lime-silica glasses became 
(n — 1) = a-p, + b-py + cP, (44) 


wherein p,, P,, and p, = percentages of silica, soda, and 
lime, respectively 
a, b, and c = empirical constants with values 
listed in Table XVI. 


TaABLe XVI 


CONSTANTS FOR CALCULATION OF REFRACTIVE INDEX 
AFTER FAICK AND FINN 
SiO: (%) (a) (0) (c) 
50? — 59.5 0.004836 0.005491 0.007521 
59.5 -— 73.75 0.004785 0.005568 0.007598 
73.75-100 0.004584 0.006127 0.007977 


Faick and Finn, applying the data of Turner for 
soda-lime-silica glasses to equations (42) and (44), 
found a mean error of less than 0.05% and a maximum 
error of 0.13%. A similar test using data after Peddle 
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not analyzed. Methods similar to those for soda-silica 
glasses were applied to eighty-six potash-silica glasses.” 
For a plot of refractive index against potash or silica 
content, the data could best be symbolized by two 
straight lines which intersected at 29% K,O and 
were represented by equations (45) and (46). 


n = 1.4676 + 0.00092-p 
n = 1.4603 + 0.00118-p’ 


wherein m = refractive index for potash-silica glass 
p and p’ = percentages of K,O greater and less than 
29%, respectively. 


Gilard and Dubrul,” in an extensive study parallel 
to that on density (see Part I, p. 319), f rmulated equa- 
tion (47). 


(45) 
(46) 


n-2(p/100) = B(a-p + b-p*) (47) 


wherein n = refractive index of glass 


= weight percentage of any oxide 


a and 6 = appropriate constants. 


The refraction coefficient for silica was assumed to be 
constant and from it corresponding values for other 
oxides were additively obtained (Table XVII). Gilard 
and Dubrul again used the adjective “partial” for 
“apparent” in describing the refractive index of any 
constituent. 

They also indicate that errors of the following magni- 
tude may be expected: (i) 0.1%, owing to refractive- 
index measurements to the third decimal only; (ii) 
0.1%, caused by imperfect annealing of the test glasses; 
and (iii) 0.4%, owing to errors in analyses. 

The total error of 0.6% represents a unit deviation 
of 0.009 for a glass of m = 1.500. The accuracy of 
microscopic measurements is of the order of 0.005 of a 
refractive index unit. 


7% “Index of Refraction of Some Potash-Silica Glasses,"’ 
Bur. Stand. Tech. News Bull., No. 224, pp. 123-24 (1935). 

71 Pierre Gilard and Léon Dubrul, “Calculation of 
Physical Properties of Glass: III, Index of Refraction,”’ 


did not produce satisfactory agreement, a result jour Soc. Glass Tech., 21 [88] 476-88 (1937); Ceram. 
possibly attributable to the fact that his glasses were Abs., 17 [9] 301 (1938). 
TABLE XVII 
REFRACTIVE INDEX CONSTANTS AFTER GILARD AND DusRvUL” 
Oxides (a-p + b-p*) Limits Errors (%) 
Li,O 01820-p O- 25 1.0 
0.01980- — 64 X 107*-p? 25- 45 1.0 
Na.O { 0.01618-p 0- 20 
0.01646-p — 14 X 10-*-p? 20- 55 0.2 
0.01575-p 0- 40 0.5 without PbO 
K,0 | 0.01875. 0- 20 1.0 with PbO 
| 0.01575-p + 130 X 10-*-(p — 20)? 20- 60 1.0 with PbO 
BeO 0.01860- — 80 X 10-*-p? 0- 16 0.5 
MgO 0.01700-p O- 15 0.4 
CaO 0.01785- 0- 40 0.5 
BaO 0.01690-p 0- 50 0.5 
ZnO 0.01675-p 0O- 18 0.1 
PbO 0- 40 1.0 
0.01760-p + 140 X 10-*-(p — 40)? 40-— 80 1.0 
B20; 0.01725-p — 50 X 10-*-p? 0- 40 1.5 
Al,O; 0.01510-p 0- 20 0.2 
0.01875-p + 88 X 10-*-(p — 15)? 15- 40 
Bi,O; 0.01664: + 46 X 10-*-p 0- 50 0.3 
SiO, 0.01458-p 0-100 
TiO, 0.0200-p 0- 10 0.08 


(1940) 
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Knapp” used accurate composition and refractive 
index data for sixty common optical glasses to check the 
validity of the Gilard and Dubrul constants. A com- 
parison of measured and calculated refractive indices 
indicated that agreement beyond the second decimal 
place could not be expected. 


(B) Calculations Involving a Factor of Volume or 
Density 
Tillotson’* proposed the use of volume percentage 
rather than weight percentage in linear additive calcu- 
lations of refractive index. From a mathematical deri- 
vation involving light velocity, refractive index, and 
time, he obtained, 


= + + + (48) 


wherein q;, g2, etc. = volume percentages. 


Application of equation (48) to solutions and mixtures 
of liquids obtained linear refractive index-volume rela- 
tions for approximately one hundred cases. 

Tilley,”* assuming additivity of specific refractivity, 
also indicated mathematically that refractive index is 
dependent on specific volume rather than on weight. 

Factors of specific refractivity for various oxides and 
silicates in glass are available. Because specific re- 
fractivity involves both density and refractive index, a 
knowledge of the first two factors enables the latter to 
be calculated. This point will be discussed later under 
composition-refractivity relations (section IV). 

Equations connecting specific volume and refractive 
index for some soda-silica, soda-lime-magnesia-silica, 
and potash-silica glasses were formulated at the Bureau 
of Standards.” The empirical nature of the expressions 
rendered them of little significance. A later publica- 
tion”® offered formula (49) by which refractive index in 
relation to other wave lengths might be calculated. 


Nw = + K(0.4540 — v) + (49) 


wherein nm, = refractive index for a certain wave length, 
w 
m, = refractive index of fused quartz for same 
wave length 
v = specific volume of glass 
p = lime content of glass 
K and K’ = constants whose values are determined by 
K = 0.8164 + 2,780,000-D and K’ = 0.00128 
— 4274-D 


wherein D = square of vibration number for wave length, 
w. 


720. Knapp, “Calculation of Refractivity of Glasses,”’ 
Jour. Soc. Glass Tech., 24 [1] 37-40 (1940); Ceram. Abs., 
19 [8] 100 (1940). 

77 E. W. Tillotson, Jr., ‘‘Relation Between Physical 
Properties and Chemical Composition of Glass: VIII, 
Molecular Compounds,” Jour. Amer. Ceram. Soc., 1 [2] 
76-93 (1918). 

E. Tilley, ‘Density, Refractivity, and Composi- 
tion Relations of Some Natural Glasses,” Mineralog. Mag., 
19 [96] 275-94 (1922). 

% “Research Work in Glass Industry Reported by 
Bureau of Standards,’’ Ceram. Ind., 18 [2] 92-97 (1932). 

% “Density and Refractivity of Some Soda-Lime 
Glasses” (note from Bureau of Standards), Jour. Franklin 
Inst., 214 [6] 751-52 (1932). 


The calculated values were within the errors of measure- 
ment and held for the region of wave lengths from 
7682 A to 4047 A. 


(C) Graphic Representation 

Wright” prepared several graphs from which could 
be read the percentages of PbO, SiO», and alkali oxides 
required to produce a definite index of refraction. 

Morey and Merwin” and Faick and Finn” formu- 
lated iso-refractive index curves for the system soda- 
lime-silica, so that the refractive index could be pre- 
dicted from the composition. 

From Tillotson’s conclusions that volume rather than 
weight percentage indicates linear additivity, it is sug- 
gested that the former should be adopted for graphic 
representation. It may also be preferable to use weight 
rather than mole percentage because refractive index is 
related more closely to weight than to the number of 
molecules. 


IV. Relation Between Composition and Specific 
or Molecular Refractivity 

It is generally true that the refractive index of glass 
varies directly with density,” although the relation is 
not a simple one. Tilley’* observed, from refractive 
index-density plots, that natural-occurring glasses 
were grouped into distinct fields. Investigators have 
long sought a simple refractive index-density relation 
that would be independent of temperature, pressure, 
and concentration. Specific refractivity* is that quan- 
tity which represents this relation. Atomic and molecu- 
lar refractivities are the products of atomic or molecular 
weights and specific refractivities. The expressions for 
specific refractivity commonly encountered in glass 
technology follow in equations (50) through (54). 


(a) Newton-Laplace formula,*! 
1 (50) 


(6) Gladstone-Dale formula,** 


(51) 


7 (a) F. E. Wright, “Certain Relations Between 
Chemical Composition and Refractivity in Optical Glass,”’ 
Jour. Amer. Ceram. Soc., 3 [10] 783-832 (1920). 

(6) F. E. Wright, Manufacture of Optical Glass and of 
Optical Systems, Ordnance Department Document No. 
2307. U. S. Government Printing Office, Washington, 
D. C., 1921; Ceram. Abs., 1 [3] 93 (1922). 

78 G. W. Morey and H. E. Merwin, ‘Relation Between 
Composition and Density and Optical Properties of Glass: 
I, Soda-Lime-Silica Glasses,’”’ Jour. Optical Soc. Amer., 
22, 632-62 (1932); p. 656; Ceram. Abs., 12 [6] 218 (1933). 

79 See footnotes 69 and 75. 

8° H. Schulz, Das Glas, p. 115. J. Kosel and F. Pustet 
Komm-Ges., Miinchen, Germany, 1923; Ceram. Abs., 3 
[9] 262 (1924). 

* Otherwise called specific refraction, specific refractive 
power, or specific refractive energy. 

81 P. Simon Marquis de Laplace, Mécanique Céleste, 
(translated by N. Bowditch), Vol. 4, p. 454. Hilliard, 
Gray, Little, and Wilkins, Boston, Mass., 1829-1839. 

82 (a) J. H. Gladstone and T. P. Dale, “Researches 
on Refraction, Dispersion, and Sensitiveness of Liquids,” 
Phil. Trans. Roy. Soc. (London), 153 [I] 317-43 (1863). 

(6) T. Preston, Theory of Light, 4th ed., p. 138. 
Macmillan & Co., London, 1912. 
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(c) Lorentz-Lorenz formula,’ 
n? + 2 
(d) Eykman formula,** 


(52) 


a+0.4 a (58) 
(e) Lichtenecker formula,™ 


(54) 


wherein k = specific refractivity 
n = refractive index 
d = density. 

Equation (50) after Newton-Laplace shows poor 
agreement with experimental data and will not be dis- 
cussed. 

Quoting Gladstone and Dale,**® “Every liquid has 
a specific refractive energy, composed of the specific 
refractive energies of its component elements modified 
by the manner of combination, which is unaffected by 
changes of temperature and accompanies it when mixed 
with other liquids. The product of this specific refrac- 
tive energy and the density is, when added to unity, the 
refractive index.” This statement in mathematical form 
yields equation (55). 

k = (1/100)-(pa-ka + parka + ...) (55) 


wherein k = specific refraction of any substance, ku, kz 
pa, Pe = specific refractions and weight percentages of 
components A and B. 


In addition to changes in volume that can occur on 
mixing two liquids, there may be similar changes in 
specific refractive powers which may or may not be 
proportional to the volume variations. Schiitt®* and 
Pulfrich*’ pointed out that the specific refraction of 
mixtures of two liquids is not necessarily a linear func- 
tion of that of the components, and to express these rela- 
tions, they derived complex formulas which showed 
excellent agreement with experimental results. 

Assuming linear additivity of specific volume, 
Tillotson® showed that the formulas of Schiitt and Pul- 
frich could be reduced to 

k = 


83 (a) 
of Light and Density of Matter,” 
Chem. (Series 9], 9 [4] 641-65 (1880). 

(6) L. Lorenz, ‘Refraction Constants,” ibid., [Series 
[9], 11 [9] 70-103 (1880). 

(c) F. G. Getman and F. Daniel, Outline of Theo- 
retical Chemistry, 6th ed., p. 632. John Wiley & Sons, 
Inc., New York, N. Y., 1938. 

J. F. Eykman, “Refractometric Observations,”’ Rec. 
trav. chim., 14, 185-202 (1895). 

% (a) K. Lichtenecker, “Calculation of Optical Re- 
fractive Indices by Logarithmic Rule of Averages,” 
Phystk. Z., 26, 297-305 (1925). 

(6) K. Lichtenecker, ‘“‘Theory of Mixtures and the 
Logarithmic Mixing Rule,” ibid., 27, 833-37 (1926). 

F. Schiitt, ‘Determination of Molecular Refraction 
of Solid Compounds in Solution,” Z. physik. Chem., 5 (4) 
349-73; 9 [3] 349-77 (1892). 

’ C. Pulfrich, ““Refractive Power of Mixtures of Two 
Liquids,”’ ibid., 4 [5] 561-69 (1889). 

%* E. W. Tillotson, Jr., ‘‘Relation of Refractive Index of 
Soda-Barium and Soda-Lime Glasses to Their Chemical 
71 mel Jour. Ind. Eng. Chem., 4 [11] 882-85 

1912). 


(1940) 


H. A. Lorentz, ‘Relation Between Propagation 
Wied. Ann. Phys. 
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He expected that the specific refractive power of a mix- 
ture of silicates would be a nearly linear function of the 
components expressed in percentages by volume. 

In organic chemistry, the addition of atomic refrac- 
tivities to obtain molecular refractivities has been used 
for determinations of compound structures.” A clear 
concept of refractive energy, however, is lacking. 
Herz found that the quotient of the parachor and the 
molecular refraction as determined by the Lorentz- 
Lorenz formula was a constant, independent of the 
liquids examined. According to Clausius-Mosotti-Ex- 
ner,*! molecular refraction calculated by means of the 
Lorentz-Lorenz formula represents the true volume of 
one mole of a substance. This opinion was substanti- 
ated by Herz,** who calculated for a large number of 
compounds the product of molecular refraction and the 
number of moles per milliliter at the boiling point. Ex- 
cept for some low boiling substances, an approximately 
constant value of (1.2 to 2) X 10” was obtained for 
fifty compounds. 


(A) Additive Calculations—Oxide and Compound 
Factors 

Larsen* tested the Gladstone-Dale and Lorentz- 
Lorenz formulas with the data from six albite (Na,O-- 
and twelve 
CaSiO;-MgSiO; glasses. Of the properties of refractive 
index, specific volume, and specific refractivity, the 
last alone showed additivity. Mean deviations between 
measured and calculated refractivities for the two 
respective formulas were 0.06 and 0.07% in the case of 
feldspar glasses and 0.12 and 0.14% for the calcium- 
magnesium-silicate glasses. 

Larsen and Berman applied the Gladstone-Dale 
formula in the calculation of specific refractive energies 
for the chief constituents of crystalline minerals by 
using the mean refractive index and the density of the 
crystals. They obtained values for sixty metallic and 
nonmetallic oxides and eight nonmetallic elements. For 
a number of minerals selected at random, computed and 
experimental data agreed within 5%. 


8° (a) S. Smiles, Relation Between Chemical Constitu- 
tion and Some Physical Properties, chapters viii and ix. 
Longmans, Green, & Co., New York, N. Y., 1910. 

(b) J. B. Cohen, Organic Chemistry for Advanced 
Students, 5th ed., Vol. II, pp. 19-45. Longmans, Green, & 
Co., London, 1928. 

(c) H. Gilman, Organic 
Treatise, Vol. II, pp. 1737-42. 
New York, N. Y., 1938. 

W. Herz, “Molecular Refraction and Parachor,”’ 
Z. anorg. allgem. Chem., 159 [4] 316-18 (1927). 

%! F, Exner, ‘New Method for Determination of Molecu- 
lar Dimensions,” Wiener Monatshefte fiir Chemie, 6, 249 
(1885). 

%2 W. Herz, ‘‘Molecular Refraction and Molecular Num- 
ber,” Z. anorg. allgem. Chem., 179 [1-3] 211-14 (1929) 

*% EF. S. Larsen, “Relation Between Refractive Index 
and Density of Some Crystallized Silicates and Their 
Glasses,”” Amer. Jour. Sci. [4th Series], 178 [28] 263-74 
(1909). 

* S. Larsen and H. Berman, ‘Microscopic Deter- 
mination of the Nonopaque Minerals,”’ U. S. Geol. Surv 
Bull., No. 848, 2d ed., 254 pp. (1934); p. 30; Ceram. 
Abs., 13 [8] 221 (1934); for review see Ceram. Abs., 13 [7] 
196 (1934). 
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Tillotson,*”® with the aid of density factors and 
measured refractive indices, calculated specific refrac- 
tivities, h.rs., for twelve soda lime-silica glasses. The 
so-called kesic, Was Obtained from smooth curves, repre- 
senting kobe. against percentage of CaSiO;. From cal- 
culated values of k, computed refractive indices were de- 
rived. Average differences in refractive index for ex- 
periment and calculation were 0.06 and 0.09% re- 
spectively, for the Giadstone-Dale and Lorentz-Lorenz 
formulas. When using the expression of Gladstone- 
Dale, specific refractivity-weight percentage composi- 
tion curves indicated marked breaks at the composition 
point corresponding to 2Na,O-3CaO-5SiO.. The fol- 
lowing constants of specific refractivity were derived 
from these curves to fit equation (55): 


SiO, 0.1220 CaO 0.1210 Na;,O 0.1302 


Tillotson carried out similar studies on four series 
of ten glasses each for the system soda—barium oxide— 
silica. In the range Na,O-3Si0,-BaO-2SiO:, a break 
corresponding to the compound Na,O-BaO-5SiO, re- 
sulted from a plot of specific refraction against volume 
percentage of BaO-2SiO.. Mean deviations between 
calculated and observed refractive indices for the four 
series were, respectively, 0.0019, 0.0026, 0.0012, and 
0.0010 unit. As different expressions of composition 
were used in the two studies, it is not surprising that the 
following constants of specific refraction do not agree 
with the values first obtained: 


SiO, 0.1995 CaO 0.2410 
BaO 0.0500 Na,O 0.2360 


From data after Peddle, Stott® calculated specific 
refractions for soda-silica glasses and found, on plotting 
the values against weight percentage of Na,O, a marked 
break corresponding to the compound Na,O0-2SiO,, 
Similar specific volume-composition curves were 
smooth. Because specific volume is involved in the 
specific-refraction formula, Winks and Turner” sug- 
gested that refractive index and not density is a cri- 
terion of constitution. Faick and Finn,”* however, ob- 
served that the breaks in refractive index-composition 
curves for soda-silica glasses corresponded to the com- 
pounds, 2Na,0-3SiO, and Na,O-3Si0O:. 

Tilley’"* was able to separate tektite and volcanic 
glasses by plotting specific refractivities (computed 
according to the Gladstone-Dale formula) against 
densities. The specific refractivities of five analyzed 
glasses showed good agreement with values calculated 
from the specific refractivities of the components. 

Bannister,* in an extension of Tilley’s method to 


*% E,. W. Tillotson, ‘‘Relation of Refractive Index of 
Soda-Lime Glasses to Their Chemical Composition,” 
Jour. Ind. Eng. Chem., 4 [4] 246-49 (1912). 

* VY. H. Stott, discussion of paper by C. J. Peddle, 
“Development of Optical Glass During the War,’’ Jour. 
Soc. Glass Tech., 4, 232 (1920). 

“ F. Winks and W. E. S. Turner, ‘‘Densit: of Sodium 
Metasilicate-Silica Glasses,’’ tbid., 15 [58] 185-90 (1931); 
Ceram. Abs., 10 |9] 630 (1931). 

% F. A. Bannister, ‘Relation Between Density and Re- 
fractive Index of Silicate Glasses, with Application to 
Determination of Imitation Gem-Stones,”’ Mineralog. 
1980) 22 [126] 136-54 (1929); Ceram. Abs., 9 [5] 342 

1930). 


classify artificial glasses, plotted refractive index 
against density and obtained three straight lines of 
different slopes for Peddle’s glasses of the general form- 
ula, 100SiO,-20Na,0-xRO, where RO may be CaO, 
BaO, or PbO. These lines, which could be expressed 
by equation (56), tended to converge toward a single 
point theoretically corresponding to vitreous silica. A 
plot of a against 6 or a graph of the ratio of apparent 
refractive index to apparent density of Na,O and RO 
against m or d allowed satisfactory grouping of certain 
artificial gem stones and various glasses after Morey 
and Wright. Thallium and lead glasses were separated 
by plotting refractive index against dispersion, a 
method commonly used to classify optical glasses.” 


n=ad+b (56) 


wherein a and } = constants. 


In a study of specific refraction-weight composition 
curves for the series, 20 Na,O-(80 — x) SiO.-xB,Os, 
English and Turner™ observed breaks corresponding 
to the compound, 3SiO,-Na,O-B,O;. For the series, 
10Na,0 -(90 — x)SiO,-xB,O;, curve breaks represented 
the compound, 8SiO,-Na,O-B,O;. The existence of 
these 1:1 B,O;-Na,O ratios supports the explanation 
given by Warren™! for the abnormal behavior of soda- 
boric oxide-silica glasses because the slopes of the lines 
change at the point where all boron atoms are in tet- 
rahedral coordination. 

Turner and Winks,”? employing the Lorentz-Lorenz 
formula, calculated the specific refractivities for ten 
glasses of the formula, (75.8 — x)SiO2,xB,O;,8.56Ca0O, - 
6.86Na,0,7.9K,0, wherein x varied from 0 to 40%. 
Specific refraction-percentage B,O,; plots indicated 
that linear graphs of two segments should be drawn, 
although the plotted points showed poor coincidence. 
A change of curve direction was evident at 7% B,O;. 

Eckert, in a test of the Gladstone-Dale and Lo- 
rentz-Lorenz formulas, found no simple linear relation 
between specific refraction and volume percentage of 
PbO for lead glasses. The same formulas were em- 
ployed by Karmaus® to calculate specific refractivities 
of the system x(PbO-SiO,)-(10 — x)(K,O-6Si0,). 
Both methods of calculation obtained refraction-volume 
percentage PbO-SiO, curves of two segments. 


% ©. Knapp, “Optical Glasses,’’ Glass Ind., 19 [12] 465- 
68 (1938); p. 467; Ceram. Abs., 18 [5] 125 (1939). 

10 S. English and W. E. S. Turner, “Density of Soda- 
Lime-Magnesia Glasses and Calculation of Density,” 
Jour. Soc. Glass Tech., 6, 228-31 (1922); Ceram. Abs., 2 
[10] 219 (1923); see also footnote reference 62. 

101 (g) J. Biscoe and B. E. Warren, “X-Ray Diffraction 
Study of Soda-Boric Oxide Glass,”” Jour. Amer. Ceram. 
Soc., 21 [8] 287-93 (1938). 

( J. Biscoe, C. S. Robinson, Jr., and B. E. Warren, 
“X-Ray Study of Boric Oxide-Silica Glass,” ibid., 22 [6] 
180-84 (1939). 

102 W. E. S. Turner and F. Winks, “Influence of Boric 
Oxide on Properties of Chemical and Heat-Resisting 
Glasses: I, Preparation and Physical Properties of the 
Glasses,” Jour. Soc. Glass Tech., 9 (36] 389-405 (1925); 
Ceram. Abs., 5 [5] 145 (1926). 

103 F, Eckert, “Physical Properties of Glass,”’ Jahrb. 
Radioakt. Elektronik, 20, 93-275 (1923); Ceram. Abs., 3 
[8] 245 (1924). 
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For the calculation of refractive index of lead glasses, 
Karmaus studied four additive expressions, which singly 
represented considerations of volume and weight per- 
centages and refraction computed by the formulas of 
Lichtenecker and Lorentz-Lorenz. He found that the 
best expression of linear additivity in equations 
involved the use of volume rather than of weight 
percentage, an observation apparently coinciding with 
the theory of Tillotson (see Part I, p. 346). The best 
value of refractive index for PbSiO, (1.8908) resulted 
from equations (57) and (58). 

k = + 
Log m = ga‘log ma + np 
wherein = volume percentage 
= specific refraction determined from” the 


Lichtenecker formula 
A and B = components. 


(57) 
(58) 


From these data and independently by the method of 
Mees,** Karmaus calculated refractive indices for the 
glass series x(PbSiO;)-(10 — x)(K,0O-6Si0,), the 
average deviation from experiment being 0.04% in both 
cases. Lichtenecker’s logarithmic rule of mixtures is 
thus of value for an estimation of the optical properties 
of lead glasses. 

Data after Peddle were used by Knapp®® to calcu- 
late molecular refractions from equation (59). 


K = (1/100)-(Pa-Ka + Pa-Kza) (59) 


wherein K = molecular refraction expressed by the 
Lorentz-Lorenz formula 

and Ps = mole percentages of SiO, and Na2SiO,O2,4:, 
respectively 

K,4 and Kg = molecular refractions for components (values 
given in Table XVIII). 


TaBLe XVIII 
MOLECULAR REFRACTION Factors AFTER KNAPP 


Mol. 

refraction 

Mol. difference 
Compounds Differences refraction /SiOs 

SiO, 7.471 

Na-monosilicate SiO, 14.51 7.04 
Na-disilicate SiO, 21.73 7.22 
Na-trisilicate SiO, 29.33 7.60 
Na-pentasilicate 2Si0; 44.27 7.47 


The mean difference in the value of molecular refrac- 
tion for each successive increment of SiO, is 7.33. Cal- 
culated molecular refractions deviated about 1.2% from 
values computed from experimental data. Knapp de- 
rived the specific refractivity of CaO (0.114), and devia- 
tions of the order of 1% were obtained in a test of soda- 
lime-silica glasses in which Na,Si,Os,+:, CaSi,Os, +1, 
and SiO, were considered to be constituents. 

From Table XVIII, Knapp calculated the following 
values for the atomic refractions of Na, Si, and O: 


Na 2.6 Si 3.6 O 1.9 
Morey and Merwin”™ evaluated for soda-lime-silica 
glasses, the following specific-refractivity expressions, 
based on the refraction equations (51), (52), (53), and 


(54). They assigned each oxide an arbitrary constant 
and assumed that specific refractivity is a linear func- 


(1940) 


349 


tion of composition, Except for the Lorentz-Lorenz 
formula, the constant used for silica was that calculated 
from the values of refractive index and density of vit- 
reous silica. Factors for CaO and Na,O were so chosen 
as to produce an even distribution of positive and nega- 
tive deviations between experiment and computation. 


(a) From the Gladstone-Dale formula, 


100k = 0.1947-p, + 0.2268-p, + 0.2081-p,. (60) 


(6) From the Lorentz-Lorenz formula, 


100k = 0.1115-p, + 0.1221-~,, + 0.1237-p,. (61) 


(c) From the Eykman formula, 


100k = 0.2530-p,, + 0.2807-~, + 0.2753-p,. (62) 


(d) From the Lichtenecker formula, 


100k = 0.6231-p, + 0.7508-p, + 0.7440-p,. (63) 


wherein k = specific refractivity of glass. 
Py Po, and p, = weight percentages of NazO, CaO, and 


SiO,, respectively. 


Percentage deviations from additivity for equations 
(60) through (63), plotted on a triaxial diagram, 
showed similar patterns of departure. The best re- 
sults were obtained from the Gladstone-Dale formula 
whose accuracy was +0.1%. The maximum volume 
contraction resulting from mixing of compositions was 
4%. 

Finn and his co-workers (see Part I, p. 319 and Part 
II, p. 345) plotted specific volume and refractive index 
of soda-silica glasses against weight percentage of SiOx. 
Curves were segmented into three straight lines, each 
of which could be expressed by equations (64) and (65). 


v= a-p + b-p’ (64) 
n—1=a’'-p + b’-p’ (65) 


wherein v and m = specific volume and refractive index 
p and p’ = weight percentage of SiO, and Na,O, 
respectively 
a, b, a’, and 6’ = corresponding constants (values given 
in Table VI (Part I, p. 320) and in Table XVI). 


and 


Because p + p’ = 100, equations (64) and (65) may 
be written as follows: 
» = 100-b + (a — b)-p. 
nm — 1 = 100-b’ + (a’ — b’)-p. 
Inasmuch as k = (m — 1)/d = (nm — 1)-», wherein 
k is specific refractivity based on the Gladstone-Dale 
formula, the reviewers multiplied equations (66) and 
(67) to obtain equation (68) for calculating specific 
refractivities of soda-silica glasses. 


k = 10 X bb’ + 100 (b(a’ — b’) + ba — b))-p + 
(a — ba’ — b’) +p? 


(66) 
(67) 


(68) 


Suitable constants were chosen and equations (69), 
(70), and (71) were formulated to apply to the composi- 
tion ranges of the segments of Finn's curves. 


(a) 50 to 59% 
k = 10-%19.14 + 0.02077-p — 0.00005201-p*). (69) 
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(6) 63 to 74% SiOs, 
k = 10-*%18.52 + 0.03211-p — 0.00008178-p*). (70) 
(c) 75 to 100% SiO:, 
k = 10-%17.34 + 0.06114-p — 0.0002639-p*). (71) 


Because the results of Finn probably represent the 
most accurate data extant for soda-silica glasses, equa- 
tions (69), (70), and (71) may be considered to be 
valuable experimental expressions for specific refrac- 
tivity. The presence of a squared term indicates that 
specific refractivity is not a linear function of composi- 
tion, an observation not represented in equation (60) 
of Morey and Merwin. The omission of such terms re- 
sults in large errors. Where rapidity of calculation is 
desired, the additive equation (72) may be used, 


100k = 0.1929-py + 0.2081 -ps. (72) 


Equations (69), (70), and (71) were assumed to be fun- 
damentally correct, and deviations therefrom were of 
the order of 0.24 and 0.07%, respectively, for equa- 
tion (60) after Morey and Merwin and equations (72) 
after the reviewers. 

Jenckel prepared ten glasses in the system B,O;- 
Na,B,O;7. The reviewers obtained a continuous con- 
cave curve from a plot of specific refractivity against 
weight percentage of Na,B,O;, thus indicating apparent 
invalidity of linear additivity for Jenckel’s data. 

Biltz, Weibke, and Schrader-Traeger™ found a linear 
addition relation for 400 glasses whose molecular refrac- 
tions were calculated from the formula, 


K = (1/100)(Pa-Ka + +...) (73) 


wherein K = molecular refraction expressed by the Glad- 
stone Dale equation 

P,and Ps = mole percentages 

K,aand Kg = corresponding molecular refraction factors 
for components A and B (Table XIX). 


Molecular refractions for SiO; and other component 
oxides (Table XX) were derived from the solution of 
simultaneous equations involving alkali-silicate glasses 
of appropriate molecular compositions. 

The deviations of calculated from measured molecular 
refractions for the glasses tested ranged from 0.07 to 
0.35%. 

A knowledge of molecular refractions enabled Biltz 
and his co-workers to calculate refractive indices from 
equation (74). 

n = (K/V)ecaic. + 1. (74) 


The accuracy of this expression was stated to be 0.3%. 
Actual computed indices for soda-silica and soda-lime- 
silica glasses showed deviations of 0.09 and 0.14%, 
respectively, when calculated values of V and K were 
used and of 0.04 and 0.04% when calculated values of K 
and measured values of V were used. Good agreement 


104 Ernst Jenckel, ‘‘Constitution of Glasses,’’ Z. Elektro- 
chem., 41 [7] 211-15 (1935); p. 214; Ceram. Abs., 15 [8] 
232 (1936). 

6 W. Biltz, F. Weibke, and L. Schrader-Traeger, 
“Molecular Refraction and Volumes of Glasses,”’ Z. anorg. 
ov. Chem., 234, 253 (1937); condensed article in Glas- 
rt + abe 16 [4] 131-33 (1938); Ceram. Abs., 17 [10] 326 

1938). 


was also obtained for soda-boric oxide glasses, but the 
errors for the soda-lead oxide-silica and potash-lead 
oxide-silica glasses of Peddle ranged from (.3 to 2%. 

Young and Finn™* have examined seven specific re- 
fraction ratios by a comprehensive treatment of avail- 
able data. Their results indicated that of these ratios 
only the Gladstone-Dale value possesses the following 
desirable features: ‘“‘(i) it varies linearly with chemical 
composition and with the square of the wave number of 
the incident light; (ii) for a given composition and wave 
length of light, it is substantially the same for both the 
vitreous and crystalline states; and (iii) for the vitreous 
state, it is independent of thermal history.” Young and 
Finn indicate that their calculated Gladstone-Dale fac- 
tors for forty-seven oxides are related to the periodicity 
of the elements. 


(B) Calculation from lonic Refractivities 

The use of ionic refraction values is logical from a con- 
sideration of the modern concept of glass constitution. 
Randall and Gee™ calculated the molecular refractivity 
of glass from ionic refractivities by equation (75), based 
on the Lorentz-Lorenz formula. 
— 1)-M 
+ 2)-d 
wherein 2X; = summation of ionic refractivities 


K,n,d,and M = molecular refraction, refractive index, 
density and mean molecular weight of glass, respectively. 


K = DK; (75) 


They adopted certain values after Wasastjerna,'" who 
in turn had applied the rule of Cuthbertson (relating 
atomic refractivities and atomic weights of gaseous ele- 
ments) to calculate ionic refractivities in aqueous solu- 
tion. These values and others, so chosen as to fit the 
equation best, are listed in Table XXI. 


TABLE XIX 


MOLECULAR REFRACTION Factors AFTER BILTz, 
WBIBKE, AND SCHRADER-TRAEGER* 


SiO, (glass) 12.502 13.796 
Na2Si:O; 12.329 K2Sin05 14.665 
Na,SiO; 12.264 CaSiO; 12.56 

LigSiO; 9.64 PbSiO; 21.860 


* These values actually represent ‘‘equivalent” refrac- 
tions. 


TABLE XX 


MOLECULAR REFRACTIONS OF GLASS-FORMING OXIDES 
AFTER BILtz, WEIBKE, AND SCHRADER-TRAEGER 


SiO, 12.48 PbO 31.24 
Na;O 12.04 Al. O; 21.24 
K,0 19.05 Li,O 6.8 
CaO 12.64 B,O; 17. 467 


16 J. C. Young and A. N. Finn, “Specific Refraction of 
Glasses and Glass-Foriming Oxides,’ abstracted in Glass 
Ind., 21, 97 (1940). 

7 J. T. Randall and N. Gee, ‘Refractive Index, Atomic 
Size, and Packing in Glasses,”’ Jour. Soc. Glass Tech., 15 
[57] 41-58 (1931); Ceram. Abs. 10 [8] 552 (1931). 

108 A. Wasastjerna, Soc. Sci. Fennica, Commentationes 
Phys.-Math., 1 [37] 1 (1923). 
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TaBLe XXI 
Ionic Rerractivities (K;) 
o-- 3 9 Catt 2.0 
Sit+ 0.25 Pb++ 11.65 
Nat 0.7 B*+ 0.05 
K* 2.85 


Refractive indices of twenty-eight glasses from nine 
systems were calculated, both from measured density 
values and from molecular refractions as determined 
by equation (75). Maximum divergency approximated 
1.4%. A correlation of this study and their computa- 
tions of volume from ionic radii enabled Randall and 
Gee to derive a new expression (equation (76)) for the 
direct calculation of refractive index. 


(a? — 
(n? + 1.244-ZV; (76) 


wherein >K;and 2V; = summations of ionic refractivities 
and ionic volumes, respectively. 


Tests of equation (76) indicated an accuracy of 1.4%. 
Biltz, Weibke, and Schrader-Traeger™ calculated 
the “‘ionic’’* refractions of ‘‘frame”’ and “‘anion”’ oxygen 
in glass (Table XXII) in a manner similar to their com- 
putation of ionic volumes for these same oxygen types. 


TaBLe XXII 


Ionic REFRACTION OF “FRAME” OxyGEN (BASED ON 
LoRENTZ-LORENZ FoRMULA) AFTER BILTz, WEIBKE, AND 
ScCHRADER-TRAEGER 


Ionic refraction 


Mol. 4-mol. refraction of frame 
Glass refraction of silicates oxygen 
SiO, 7.447 7.447 3.72 
Na,SiO; 14. 355 
NazSi:Os 21.723 7.368 3.68 
K,Si,O; 25.818 
K:Si,O> 40.637 2x(7.410) 3.71 


Ionic refractivity of Si** is considered to be zero. 


Ionic REFRACTION OF “ANION” OXYGEN 


Ionic Ionic 

Glass refraction Glass refraction 
Na;0,( SiO) 4.84 K,0,(Si,O3) 5.07 
4.81 Si,O;) 5.03 


Table XXII indicates that the ionic refraction of 
“frame’’ oxygen is constant for different types of glass, 
whereas that of “‘anion”’ oxygen varies inversely as the 
ionic density of the binding ions (decrease in charge 
and increase in diameter of these ions). 

Kordes™ investigated glasses in the binary systems, 
SiO,-Na,O, SiO.,-PbO, B,O;-PbO, B,O;-ZnO, B,O;- 
CdO, B,O;-As,03, B,O;-Sb,0;, B,O;-Na,O, and P,O;- 


* The word “‘ior'~”’ is introduced by the reviewers. 

1% (a) E. Kordes, “Relation Between Fine Structure 
and Physical Properties of Glasses,”’ Glastech. Ber., 17 [3] 
65-76 (1939); Ceram. Abs., 18 [8] 207 (1939). 

(6) E. Kordes, “Reply to Criticism,’”’ Glastech. Ber., 17 
[6] 187 (1939); Ceram. Abs., 18 [11] 294 (1939). 

(c) E. Kordes, “Physicochemical Investigation of 
Fine Structure of Glasses, ” Z. anorg. allgem. Chem., 241 
[1] 1-38 (1939). 

(d) E. Kordes, “Reply to Biltz Note,” ibid., 241 [4] 
418-20 (1939). 


(1940) 


PbO. Except for the series P,O;-PbO and B,O;- 
Na,O (up to 30 mole percentage of Na,O), graphs relat- 
ing molecular refraction, based on the Lorentz-Lorenz 
formula, and composition in mole percentage, were not 
linear for wide ranges of composition. Kordes indicates 
that the expression of Biltz'’® (equation (73)) must 
therefore have a limited scope. Nonlinearity was also 
observed in the soda—lime-silica system for glasses con- 
taining large amounts of silica or basic constituents. 
Because refraction constants in simple addition rules 
were found to be concentration-dependent, Kordes sug- 
gested that observed divergences from linearity were 
caused by oxygen ions whose volumes and ionic refrac- 
tions were dependent on their mode of combination 
with other ions. He proposed the existence of three 
oxygen-ion types, the first two of which have already 
been mentioned. 

(1) “Structure” or “frame’’ oxygens, linked on two 
sides to Si or B or P ions, were denoted by O™, O*, and 
O”, respectively. The ionic refraction of this type of 
oxygen was found to be independent of the concentra- 
tion of SiO., BOs, and P.O; in glass. 

(2) “Anion” oxygens, connected to Si or B or P 
ions on one side and such metallic cations as Na* 
Ca** on another side, were represented by O”~™ 
O*®-™ and oF-™, 

(3) Oxygen ions joined solely to metallic cations 
were denoted by O™. 

For types (2) and (3), ionic refractions were found to 
vary linearly with component concentrations. 

As molecular refractions of glassy SiO:, B,O;, and 
P.O; were known and as ionic refractions of Si‘*, B**, 
and P**+ had been determined by Fajans and Joos,'"' 
Kordes was able to calculate ionic refraction values for 
o*, O*, and (Table XXIII). 


TaB_e XXIII 
MOLECULAR AND IONIC REFRACTIONS 
10.45 B** 0.05 3.45 
SiO, 7.447 Si** 0.1 3.673 
P,0; 18.65 ps* 0.07 oP 3.70 
PbO 15.50 Pb** 9.13* Ore 7.37 


0.475* 


*L. Pauling, ‘Theoretical Prediction of Physical 
Properties of Many Electron Atoms and Ions,” Proc. 
Roy. Soc. (London), Al14, 181-211 (1927); p. 198. 


An evaluation of ionic refractivities of the concentra- 
tion-dependent factors, O*-™ and O™, was made by 
the empirical equations (77) and (78). 


K osi-m = P,-Ki + Pr K; (77) 


1% (g) W. Biltz, “Relation Between Fine Structure and 
Physical Properties of Glasses, Criticism,” Glastech. Ber., 
17 [6] 185 (1939); Ceram. Abs., 18 [11] 204 (1939). 

(6) W. Biltz and F. Weibke, “Note to Treatise 
on Molecular Refraction of Glasses,” Z. anorg. allgem. 
Chem., 241 [1] 39-41 (1939). 

(c) W. Biltz and F. Weibke, “Concluding Note on 
— Refraction of Glasses,”’ ibid., 241 [4] 421-23 
(1939). 

111 K. Fajans and G. Joos, ““Molrefraktionen von Ionen, 
tc.,” Z. Physik, 23, 1-47 (1924); p. 20. 


if 

c 

5 

A 

9 
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Kou = Pi-Ki + (78) 
wherein Ko = ionic refraction of oxygen in oxide, MO 
P, = mole fraction of SiO; or B,O; or PO; 
P; = mole fraction of metallic oxide, MO 
K, and K; = constants whose values vary from one 
glass type to another (Table XXIV). 


TaBLeE XXIV 
VaLuEs or K; 

Systems Ki K: 
SiO,-PbO 4.34 5.23 
SiO,-Na,O 4.698 4.934 
B,0;-PbO 2.50 5.50 
P,O;-PbO 3.70 3.70 


A knowledge of ionic refractions for O*-™, O*, 
Si‘+, M**, and other ions and of molecular refractions 
for component oxides enabled Kordes to formulate 
equations for the calculation of molecular refractions 
for silicate-, borate-, and phosphate-glasses. 

Equations (79) and (80) are given for silicate-glasses 
as follows: (i) From 0 to 66.7 mole percentage of MO, 
K = + P2-Ku + (2P: — Ps)-Kosi + 

2Ps-Kosi-u 
= P,-Ksio, — Ps-Kosi + + 


(ii) From 66.7 to 100 mole percentage of MO, 


K = Py-Kei + + 4Pi:Kosi-u + 
(P; — 2P;)-Kom. (80) 


wherein K and Kx = respectively molecular and ionic 
refractions for glass and any component, X. 
P, and P; = mole fractions of SiO, and MO, 


respectively. 


The expressions for borate and phosphate glasses were 
similar in nature to these formulas. 

In the system P,O;-PbO, a linear relationship existed 
for the composition range up to 61 mol percent of PbO. 
Kordes explained that oxygen introduced by PbO had 
the same effect on molecular refraction as the oxygen in 
P.O; because the highly charged P ion attracted oxygen 
ions from the sphere of influence of Pb**. In the sys- 
tem B,O;-Na,O, oxygens introduced with Na,O became 
linked directly to boron atoms, a fact which caused a 
triangular to tetrahedral change in coordination con- 
figuration. As no B-O linkages were broken, no change 
in molecular refraction occurred, and composition- 
refraction graphs for this series were linear. This 
finding was in agreement with that of Biscoe and 
Warren.) 

Similar methods of treatment were applied to poly- 
component glasses arbitrarily converted into pseudo- 
binary systems. Good agreement between calculated 
and experimental values was claimed. Ionic refractivi- 
ties for the systems studied follow. 


(a) MgSiO;-CaSiO; (data after Peddle and Larsen), 


Si Ca Mg Ms 
0.1 1.40 0.26 3.673 4.50 4.02 


(b) NaAIlSisO.;-CaAl,Si,O, (data after Day and Allen, 
and Larsen), 
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Si os Al OA! Na Ca 
0.1 3.673 0.17 4.342 0.475 1.40 
(c) (data after Kordes), 
Si B Pp O8i-Pb OB-Pb 
0.1 0.05 9.13 4.94 4.75 


It has been mentioned that Kordes calculated 
molecular volumes for glasses in the systems SiO,- 
Na,O, SiO,-PbO, and P,O;-PbO from the ionic radii 
and molecular volumes of the components. In the dis- 
cussion are presented his general considerations for the 
calculation of the molecular refractivities of silicate, 
borate, and phosphate glasses from ionic refractivities. 
By the familiar equation, 

n? + 2 
Kordes''* was then able to calculate refractive indices 
in the system P,O;-PbO approximately within the limit 
of experimental error throughout the whole range of 
composition. He has thus succeeded in calculating the 
refractive index of a glass from a knowledge only of the 
ionic radii and ionic refractivities of its constituent ions 
and the molecular volumes of the pure components in 
that glass. Kordes’ work is significant in that it sug- 
gests the possibility of future development in the cal- 
culation of physical constants from fundamental ionic 
units and reveals some indications as to the structure 
of glass. 

Kordes''* presented a new approach to this subject 
through his calculations of interionic distances from 
ionic refractivities for the glasses SiO, and B,O;. His 
results compare favorably with similar vaiues deter- 
mined by Biscoe and Warren”) and furnish addi- 
tional information toward a better understanding of the 
physical concept of refractivity. 

Geffcken'* has pointed out an interesting similarity 
between aqueous solution and glass. In pure silica 
glass, the connection of each O atom with: two different 
Si atoms may be represented by ('/,Si) — O — ('/,Si). 
In the equation," 

(*/.Si) — O — (*/,Si) + Na,O = 2-('/,Si) — O- + 2Nat*, 


representing the addition of one mole of Na,O, it will 
be noted that the “structure”’ or “frame’’ oxygen ions 
have changed to “anion” types. As Bernal and Fowler 
have indicated that the structure of water may be 
tetrahedral, the parallel expression for aqueous solution 
is 


-V, 


H — O — H+ Na,O = 20H~- + 2Na’*. 


112 FE. Kordes, ‘‘Physicochemical Investigation of Fine 
Structure of Glasses: II,” Z. physik. Chem., B43, 119-52 
(1939); Ceram. Abs., 19 [1] 10 (1940). 

113 FE. Kordes, ‘“‘Determination of Atomic Distances from 
Refraction,” Z. physik. Chem., B44 [4] 249-60 (1939); 
tbid., B44 [5] 327-43 (1939). 

144W. Geffcken, ‘‘Molecular Refraction in Glasses,” 
Goon. Ber., 17 [8] 237-40 (1939); Ceram. Abs., 19 [1] 9 
(1940). 

116 (q) B. E. Warren and A. D. Loring, “X-Ray Dif- 
fraction Study of Structure of Soda-Silica Glass,’’ Jour. 
Amer. Ceram. Soc., 18 [9] 269-76 (1935). 

(6) B. E. Warren and J. Biscoe, ‘Fourier Analysis of 
nt Patterns of Soda-Silica Glass,” ibid., 21 [7] 259-65 

1938). 
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Relation of Density and Refractive Index to Glass Composition: II 


Some justification for this similarity is found in the 
fact that the ionic refractions of “frame’’ oxygen in 
water and in glass are 3.71 and 3.72,, respectively, and 
that the respective refraction values of (OH~ + Na*) 
and (RO~ + Na?*) are 5.30 and 5.17; to 5.40». 


V. Discussion and Conclusions 

The relation of density, refractive index, and specific 
refractivity to the composition of glass is dependent on 
the type of glass and on the composition range studied. 
Existing data and our present knowledge of the consti- 
tution of glass are not sufficient to justify the hope for a 
general relationship to fit all glass systems and all 
limits of composition. At the present time, only ap- 
proximate, generalized formulas for wide ranges and ac- 
curate expressions for limited ranges of composition 
are possible. Equations of the first type have been in- 
vestigated by Finn and his co-workers, who found that 
the speciiic refractions of forty-seven glass-forming 
oxides are linearly additive. Comprehensive studies of a 
similar nature are credited to Gilard and Dubrul and to 
Biltz, Weibke, and Schrader-Traeger. Expressions of 
the second type are more numerous and are usually ac- 
curate when applied to specific systems. 

In any investigation, it is important to state the 
limitations of formulas or equations derived to express 
a certain relationship. For accurate work, composi- 
tions should be expressed in terms of chemical analyses, 
although the method of synthesis of Morey and Mer- 
win” at times may be applicable. Because density and 
refractive index vary with the heat treatment of glass, 
modes of preparation that will yield reproducible re- 
sults should be adopted. 

From a consideration of modern concepts of glass 
constitution, it is logical to suggest that calculation 
factors should be so chosen as to represent the constitu- 
entions. The use of constants derived for ““component”’ 
oxides and compounds is to be avoided, although many 
authors have attributed unusual graphic results to 
the existence of compounds in glass. 

Any factor or constant selected should produce 
mathematically accurate results and should possess 
physical rather than empirical significance. The failure 
of many authors to obtain linear relationships between 
physical properties and composition is understandable, 
as it is improbable that a single empirical factor should 
have been chosen to represent an entire composition 
range. 

The reviewers suggest the adoption of the method of 
partial quantities advocated by Lewis and Randall''* 

6G. N. Lewis and M. Randall, Thermodynamics, 


chapters IV and VIII. McGraw-Hill Book Co., New 
York, N. Y., 1923. 
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in their study of aqueous solutions. Accordingly, any 
property of a system may be represented or calculated 
by equation (81). 


G = + + mo-Got+.... (81) 
= any property of a system, such as volume 
or refraction 
= moles or other weight-units of components 
A, B, etc. 
= their respective partial molal quantities 
he, or specific contributions of properties. 
G values vary with concentration and may be compli- 
cated or simple functions of m; if G can be represented 
by a simple constant, linear additivity results. 


wherein G 


MA, MB, «++ 


Ga, Gp, ... 


Partial quantities may be useful in thermodynamic con- 
siderations of glass systems, although at the present 
time, the necessary data are lacking. In the calculation 
of interionic distances from ionic refractivities,"* 
partial molal refractivities are essential factors. The 
usefulness of partial quantities as applied to the con- 
stitution of glass is illustrated. Finn and his associates 
found the partial specific volume of SiO, in soda-silica 
glasses to be 0.4540, 0.4371, and 0.4280 ml. per gram, 
respectively, for the ranges 100 to 75%, 75 to 63%, and 
63 to 50% of SiO,. Itisinteresting to note that between 
the limits of 75 to 100% of SiO», the volume of SiO, is 
identical with that of vitreous SiO, and is not affected 
by the presence of Na,O. The interionic distances for 
Si and O become progressively smaller with increase in 
Na,O content, but they have constant values for each 
range specified. The ratio of interionic distances for 
adjacent composition ranges is equal to the ratio of the 
cube root of the respective partial specific volumes. 
Similar reasoning applies to the case of Na,O whose 
partial specific volume is 0.2830, 0.3327, and 0.3486 
ml. per gram, respectively, for the ranges already indi- 
cated. The reviewers were able to calculate these inter- 
ionic distances (Table X XV), as the values for the bond 
distances Si-O and O-—O in vitreous silica are 1.62 A and 
2.65 A, respectively,""’ and that for Na-O in soda-silica 
glass (64 to 80% SiO;) is 2.35 A. 

The calculation of partial quantities for aqueous solu- 
tions is usually limited to binary systems. The re- 
viewers have extended method II of Lewis and Ran- 
dall''* to ternary and polysystems. It was found ap- 
plicable for the computation of partial quantities in pro- 
posed glasses whose compositions would undergo a regu- 
lar variation. For certain existing data, a modification 
of the procedure indicated that similar calculations 
could be made. 

17 B. E. Warren, H. Krutter, and O. Morningstar, 


‘Fourier Analysis of X-Ray Patterns of Vitreous SiO, and 
B,O;,”"" Jour. Amer. Ceram. Soc., 19 {7 | 202-206 (1936). 


TABLE XXV 
CALCULATED INTERIONIC DisTANCcEs IN Sopa-Sriica GLAss AFTER THE REVIEWERS 
SIO: NarO 

Ranges Si-O distance (A) O-O distance (A) Na-O distance (A) 

(%) Partial sp. vel. Obs. Cale. “Obs. Cale. Partial ap. vel. Obs. Cale. 
50-63 0.4280 1.59 2.60 0.3486 2.39 
63-75 0.4371 1.60 2.62 0.3327 2.35 
75-100 0.4540 1.62 2.65 0.2830 2.23 


(1940) 
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Glasses whose compositions varied irregularly re- 
quired the formulation of an expression containing high 
exponential values of m,, m,,....Composition- 
property data for all glasses in a series may be sub- 
stituted in this equation, and the resulting expression 
may be solved simultaneously to obtain the desired 
constants. 

The plot of a property, G, on the third dimension 
above a triangular composition diagram will produce a 
curved surface. Method IV of Lewis and Randall''* 
suggests that the intercepts of a tangent plane of any 
point of this surface with the three vertical axes of the 
apices will represent the partial quantities of the three 
components at that point. The situation is simplified 
when such a plot produces plane rather than curved 
surfaces. 
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Although this review has been restricted to a dis- 
cussion of density, refractive index, and specific refrac- 
tivity, the accompanying literature search has re- 
vealed that other properties of glass may possibly 
be treated in a similar manner. With the present 
limited knowledge of the structure of glass, it has been 
possible to calculate density from interionic distances 
and the latter in turn from ionic refractivities. A bet- 
ter understanding of the constitution of glass may 
completely change existing methods of treatment 
of property-composition relations. It is hoped that 
the ideas contained herein may serve to stimulate 
future investigation. 


DEPARTMENT OF CHEMISTRY 
UNIVERSITY OF PITTSBURGH 
PitrsBuRGH, PENNSYLVANIA 


SPECIAL STOPPER FOR MERCURY VOLUMETER* 


Editor’s Note: The accompanying cut and description 
of the stopper for the Seil volumeter was received too late 
to accompany the publication of the paper, ‘‘Apparatus 
and Method for Determination of Porosity in Refractory 
Materials,”” by Gilbert E. Seil, Bradford S. Tucker, and 
H. A. Heiligman. This paper was published in the Novem- 
be: issue of The Journal, pp. 330-33. 


Stopper for Volumeter 


The stopper has proved to be advantageous when ac- 
curate readings on the volumeter are desired. The glass 
stopper is inserted after the mercury has risen to the neck 


in the separatory funnel and the 
air has been released by stirring. 
The reading is taken when the mer- 
cury reaches the mark on the glass 
stopper instead of when it reaches 
the projection, J, of the steel cap, E, 
as described in the original article. % 
An added footnote reference is H. i 
H. Macey and F. H. Clews, “‘Meas- 
urement of Apparent Porosity,” ™ 
Trans. Brit. Ceram. Soc., 39 [9] ; 
279-88 (1940). 


* Received October 12, 1940. ae 
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(7) 201; Rosenberg Jiscussion, (10) 296; 
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Fused mica. See Mica. 
Fused quartz, pore Se factors, data, (1) 12. 
Fused silica. 
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(11) 328; Preston reply, (11) 329. 
chemical durability tests: dilute acid 
tests, (1) 4; distilled water toma, (1) 5; 
sodium hydroxide tests, (1) 7 
corrosion by distilled water and dilute 
acid in accelerated tests and resistance 
to neutral solutions, (1) 8. 
crushed samples, alkali-extraction data, 
(1) 2; by acid and by water, (1) 3. 
or jars, stresses from differences in out- 
side and inside temperatures (static 
temperature gradient), (4) 119; Mur- 
gatroyd discussion, (11) 328; Preston 
reply, (11) 329. 
resistance to neutral alcoholic solutions, 
tests, (5) 147-51. 
sodium hydroxide tests, (1) 7; 
and curves, (1) 8. 
calcium oxide, surface tension at 1400°C., 
diagrams, (1) 16; CaO-MgO glasses, 
curves, (1) 16. 
chemical analyses and mol. 
position, (1) 15. 
chemical analyses, routine procedure (SiO: 
by difference), diagram, (8) 240; partial 
analysis for unit samples, complete 
analysis, routine control for partial 
analysis, diagrams, (8) 241. 
chemical durability, powder method for 
measurement: surface variations, studies 
and curve, (10) 305; measurement of 
irregularly shaped particles (studies and 
curve) and data on spherical particles 
(tabular), (10) 306; measurement of 
extent of attack, (10) 307; sodium 
and silica determination, (10) 308-309; 
surface measurements, results and corre- 
lation of surface with chemical attack in 
durability tests, (10) 309; constant im- 
pact apparatus, (10) 310; tabular data, 
(10) 311; determined surface of glass 
particles compared with NazO extrac- 
tion, curve, (10) 312; calculated in- 
crease in surface per unit weight, curve, 
(10) 313, 
commercial bottles, accelerated chemical 
durability tests, effect of time and tem- 
perature, (1) 1; conclusions, (1) 9; 
correction, (2) 56. 
composition, correct _expressions, (11) 324; 
composition variations in ternary sys- 
tems, (11) 325. 
vs. refractive index, relation: additive 
calculations and oxide and compound 
factors, (12) 343; calculation of factor 
of volume or density, (12) 346. 
relation to density and refractive index, 
review, I, (11) 315: II, (12) 343. 
vs. specific or molecular refractivity, for- 
mulas: Newton-Laplace, Gladstone- 
Dale, Lorentz-Lorenz, Eykman, and 
Lichtenecker, (12) 346-47, (12) 349. 
vs. specific or molecular refractivity, 
relation, (12) 346; additive calcula- 
tions, oxide and compound factors, 
(12) 347; ionic refractivities, calcu- 
lation, (12) 350. 
variations for ternary system, diagrams, 
(11) 321; graphic representation of 
polycomponent systems, (11) 325. 
corrosion by distilled water and dilute 
acid, tabular data, (1) 8. 
corrosion resistance to neutral alcoholic 
solutions, (5) 147-51. 
crushing, constant impact apparatus, dia- 


immiscibility 
immisci- 


(8) 239; 


results 


fraction com- 


gram, (10) 310 
density constants: of Finn and Thomson, 
(11) 317; of Gehlhoff and Thomas, 


th} 318; of Glaze, Young, and Finn, 
(il 319; numerical value of Young, 
Glaze, Faick, and Finn, (11) 320. 


| 


toe 
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Glass (continued) 
“density constants,” significance, (11) 319. 
density defined, A ad 315; Partial density 
defined, (11) 3 
density factors a constants, ag 316-20; 
numerical value of constants, (11) 320; 
volume constants, (11) 321. 


Schott, calculation and formula, (11) 
315-16; of Baillie, formula, (11) 316; 


Turner, of Fuwa, (11) 316; of Karmaus, 
formula, (11) 320. 

density, oxide factors, (11) 315; compound 
factors, (11) 320; single atom or ion 
factors, (11) 322 

devitrite, tridy mite, and diopside i in sodium 
oxide-dolomite lime-silica glass, graphic 
and tabular data, (9) 274-81. 

dielectric loss at high frequencies, (1) 9; 
Q- ee for power factor measurements, 
(1) 1 

durability, dissolved ~~ estimation by 

H determination, (3) 9 

flaking, from neutral  enholic solutions, 
test data, (5) 148-49. 

fused quartz, power factors, data, (1) 12. 

glassy silicates, equivalent volume and 
density of Biltz, Weibke, and Schrader- 
Traeger, (11) 321. 

helium diffusion: review, diffusion rate 
and activation energy, and mechanism 
of gas diffusion, (5) 139; diffusion sam- 
ples, chemical analyses, (5) 1 

immiscibility, atomic studies: miscibility 
in soda-silica system, structure diagram, 
(10) 301; solubility data and equilibrium 
diagram for alkali and alkaline earth 
oxide-silica systems, (10) 302; immisci- 
bility and equilibrium di ms in lime- 
silica system and immiscible phases in 
lime—boric oxide system, (10) 303. 

ionic refractivities, (12) 351; ionic refrac- 
tion of “frame” oxygen and “anion” 
oxygen, (12) 351; ionic and molecular 
refractions, (12) 351. 

lead, diffusion rates of helium: tabular 
data, (5) 143; curves, (5) 144-45; data, 
(5) 145. 

lead, Karmaus density formula, (11) 320. 

leadless, cast-iron, wet process, (6) 178. 

lead, Zschimmer rule, (12) 344. 

molecular refraction factors of Biltz, 
Weibke, and Schrader-Traeger, (12) 350; 
ionic refraction of ‘frame’ oxygen and 
“anion” oxygen, (12) 351. 

molecular refraction factors of Knapp, 
(12) 349 

molten, surface-tension measurements: by 
modified dipping cylinder method, (1)12; 
apparatus, diagram, (1) 13; uation 
and results on various liquids, (1) 14; 
results on molten glass, (1) 15; experi- 
mental data, (1) 16; comparison with 
published data, (1) 17. 

Monofrax blocks for melting furnaces, 

photomicrographs, (11) 335, 


oxide additions, effect on dielectric loss at 
high frequencies, (1) 9 
“—s 235. chemical analysis, short methods, 
) 
oxygen ions, “frame’’ or “structure” oxy- 
gen, and “anion” oxygen, (11) 322; ion 
refraction of “frame’’ and “anion” oxy- 
gen, (12) 351. 
partial density defined, (11) 317; partial 
specific volume defined, (11) 319 
polycomponent systems, graphic repre- 
sentation, (11) 325; triaxial diagrams 
for composition variations, (11) 321. 
power factor and specific resistance, effect 
oxides in equivalent amounts, 
) 
Fyesnteend chemical, power factors, (1) 


Pyrex-brand: diffusion rates of helium, 
(5) 142; curves, (5) 145. 

Pyrex-brand: permeability data, curves, 
(5) 144; thermal-ex ion data, (5) 141. 

refractive index constants: of Bureau of 
Standards, formula, (12) 346; of Finn 
and Thomson, (12) 343; of Gilard and 
Dubrul, (12) 345; of Knapp. factors 
for calculation of refractive index and 
mean dis jon, (12) 344. 


Finn, formula, (12) 344; tabular data, 
(12) 345. 

resistance measurements, method, dia- 
gram, (9) 273; lines of constant specific 
resistance, diagram, (9) 273; effect on 
specific resistance and percen 
factor of oxides, diagram, (9) 27 


Glass (continued) 
selenium in: method for determination, 
effect of NazCO; fusion on re- 
recovery from synthetic sam- 
117; analysis procedure, (4) 117- 
reagents for tests, (4) 118 

a-boric oxide-silica, immiscibility 

(10) 304. 
soda-boric oxide-silica, viscous properties 
at 900°-1500°F.: compositions, dia- 
gram, (8) 232; calibration of softening 
effects, tabular data, (8) 233; constant 
vecoueny. isothermal curves, diagram, (8) 


soda, diffusion rates of helium: tabular 
re 143; curves, (5) 144-45; data, 
soda-lime-silica, electrical conductivity vs. 
chemical composition: glass compositions 
(tabular data), chemical compositions 
(diagram), ( (9) ss furnace design, test 
glass composition with 
oxide additions, (9) 27 resistance 
measurements (diagram), constant - 
cific resistance lines, and effect on specific 
resistance at 400°C., (9) 273. 
soda-lime-silica, Morey equilibrium dia- 
grams: (a) with numbers and positions 
of glasses and (>) with equal percentage 
-factor lines su . 4) 11, 
soda-lime-silica, power factor measure- 
ments, (1) 9; composition and power 
factors, tabular data, (1) 10; power 
factor curves with oxide additions, (1) 
11; power factor (1) 12 
soda-lime-silica, between metals 
and molten 11) 326; melting- 
and boiling-point data and a 
of melts, tabular data, (11) 327. 
soda-silica, calculated interionic distances, 
(12) 353; Finn equation for specific 
volume vitreous silica, (11) 324; 
molecular volume formula of Kordes. 
(11) 323; Moriyasu equations for vol- 
ume, (11) 318. 
soda-silica, structure diagram, (10) 301. 
sodium oxide-dolomite lime-silica, effect of 
alumina substitution on devitrification: 
method, (9) 274; system of glasses, tests 
and discussion of results, (9) 275; tabu- 
—~ data, (9) 276-77; curves, (9) 278-80; 
mparison glasses with CaO or 
Cad. MgO in equal amounts, (9) 280. 
sodium and silica in m synthetic solutions, 
tabular data, (10) 309 
strains, elastic . ~ thermal, formulas, (4) 
119-20; see also Glass, surface-tension. 
determin.tion, process, (8) 238. 
surface-tension experimental data on cal- 
cite and dolomite, diagrams, (1) 16. 
vacuum oo for diffusion measure- 
ments, (5) 140. 
volume constants of Knapp for glassy sili- 
specific volume defined, 
voi 1) 319. 


See Furnaces. 
Glazes with aplite, effect, (3) 79. 

calculation of ‘coefficient of expansion, 
(2) 63. 

defects, in enamel coatings, bibli hy, 
(7) 215; additional references, (10) 300. 

flux compositions and firing -_ (11) 342. 

glaze-fit test methods: (6) 163; 
specimens, studies, (6) 164: 4 glaze for- 
mulas, (6) 135; test results and stress 
curves, (6) 166. 

of tile bodies, test apparatus, 
( 

lead, for chinaware, tests, (11) 342. 

overglaze decalcomania, chemical resist- 
ance, (11) 341. 


sanitary-ware, crazing control by Ma 
and Havas coefficient of expansion fac- 
tors, (2) 61. 
semimat, composition, (3) 87. 
volatile, h for tests, (4) 111. 
volatilization temperatures of constituents, 
(4) 112; effect of time, (4) 113; effect of 
glaze ition, (4) 114. 
for wall-tile ies, moisture-expansion test 
apparatus, (3) 87. 
zinc-vapor, for clays, effect of variable 
lime and alkalis on glaze colors, (6) 167. 
Glaze, Y: and Finn, density constants of 


jass, (11) 319. 
Goethite, thermal curves, (9) 282. 
size ; 


powder, properties, wt) 259; ex ion, 
shrinkage, and absorption, diagrams, 
(9) 260; properties and critical tempera- 
tures during aluminothermic reactions, 
(9) 261; strength data, diagrams, (9) 


shrinkage | of 
expansion 
solid tabu data dia- 
gram, (9) 262; results, 3 
Ground-coat enamels. See E 


Hamaker potential curve, (2) 37. 

Helium in glass, diffusion studies, (5) 139. 

Hematite, index of refraction and X-ray 
diffraction patterns, (8) 247. 

iron oxides, thermal characteristics, 

Hydrogen, diffusion throu 
= apparatus, (10) 


iron, 
remedy, (10) 


considerations, 187 187; 

. (7) 188; experimental obser- 
vations, (7) 192; relation to enameling 
defects, (7) 195; (7) 215, 
discussion, (10) 591. 

Hydrogen ion, determination for estimating 
dissolved alkali in glass, (3) 91; giass- 
electrode pH meter for glass durability 
tests, (3) 

measurements, Coleman pH meter, (2) 34 


Illinois ) goteary clay. See Clays. 

Illite, effect of heat: chemical composition, 
source, arent characteristics, change 
in composition on firing, optical data, 
(8) 242-43; refractive index and X-ray 
diffraction patterns, (8) rr X-ray data 
and mineral changes, (8) 24 

in glass systems, studies, 
(10) 30 


tus for crushing glass, diagram, 


ments with Q-meter, (1) 10. 

Ionic refraction, calculated interionic distances 
in soda-silica glass, (12) 350, (12) 353 

Iron. See Metals. 

“Iron and aluminum” oxides in glass, chemi- 
cal analysis, sort method, (8) 236. 

Iron minerals, hydrated, chemical and ther- 
mal analysis, (9) 281-82. 

Iron oxide-calcium oxide yom. cone de- 
_ formation study, (6) 185 


‘mal iso-P.C.B. lines for 
CaO, + and SiO:, 
mal viscosity curves, 
-——- compositions, ons, (8) 232; for con- 
stant viscosity, (8) 233-34 


Kaolinite, properties vs. particle size: prepa- 
ration of sample and methods of meas- 
uring properties, (9) 253; X-ray diffrac- 
tion patterns, (9) 254- 55; heat of wet- 
ee (9) 256; crystal structure, 
(9) comparison of properties, 9) 
257; base-exchange capacity vs. specific 
sur/ce and permeability, curves, (9) 257; 
base-exchange capacity vs. drying shrink. 
age and heat of wetting, curves, (9) 258; 
thermal analysis of kaolinite fractions 
and of unibase re curves, (9) 258 
analysis clay fractions, (9) 

Kaoli Florida, Edgar 
of factor for cubic fy (2) 62 

Florida, effect of adsorbed electrolytes on 
(2) 33. 
base-saturated, effect of 
able cations, tabular data, (2) 48. 
us, constants for refractive index, 
formula and table, (12) 344; density 
factors of glass, formula, (11) $20. 
a ball clay and flint fire clay. See 


~ om for kiln stack, stability data, 
(5) 156; Norton discussion and Garve 
reply, (7) 220; errata, (7) 220. 

feldspac 


lass and factors for cal- 
and 
glass, (12) 344; molecu 
refraction factors and atomic refractions 
of Na, Si, and O, (12) 349. 

molecular volume formula for soda- 
Site, North (11) 3 

-}i 4 decomposition rate 

sources, 


at various tem atures 


procedure, (9) 


Impact appara 
(10) $10. 
Index of refraction. See Refractive index. 
Insulating firebrick. See Refractories. 
Insulating materials, power-factor measure- 
consistency graphs. (6) 160. 
Iso! 
I 
al 
e 
id 
x, 
r- 
nd 
Ker 
y, 
stack, nd bili nd 
i round, stability: wind- 
effect, mathematical data, (5) ten- 
as, sion, (5) 153; Norton discussion and 
of Garve reply, (7) 220; errata, (7) 220. 
Knapp, volume constants for glassy silicates, 
te (11) 321; constants for refractive index 
lic 
relractive index constants 0! aick an 
ia- 
pn, Ko: 
as, 
nD, 
ng, 
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Kyanite 
urves, 


(9 ) time 
required, (9): 250, 1410°C., ‘951. 
various sources, - correlation with 
Greig results, (oy 251 


Ladle, electrically heated, for tests on effect 
of molten Al on refractories, (5) 126. 
Lawrence fire clay. = os bodies; Clays. 
Leadiess cast-iron wet-process, 

variations in sugetionn effect, (6) 178. 
Lichtenecker, for relation between 


a or molecular re- 
vity, (12) 2} aif, 349. 
reflectanc: 


fiectance. 
tod alkalis ‘in of zinc-vapor 


(6) 167 
-soda electrical conductivit 
vs. che composition, studies, (9 


271. 
Limonite, thermal curves, (9) 282. 
Liquids, surface-tension results, (1) 14. 
Literature reviews. See Bibliographies. 
Load-test furnace. See Furnaces, electric. 
Lorentz-Loren., for relation between 


tion fic or molecular re- 
(12) 34 347 
flame in glass furnaces: 


control, (6) 173; effects of gas veeeey 
and diffusion rate, (6) 175; ame-lengt 
control at low loads, limits of inflamma- 
bility, me (6) 176; operating 
data, (6) 177. 


MacMichael viscosimeter for tests on proper- 
er of monodisperse clay—water systems, 

) 34 
Moon fused, X-ray diffraction pattern, 


)1 

e an, and c. ypes 

X-ray ’ diffraction patterns, (5) ‘Tas. 
Magnesium oxide and BeO, elec- 

trical resistivity, curves, (6) 158. 

tn ) analysis, short method, 
etic concentration of feldspathic waste, 
tabular data, ti} Seo 340; magnetic separa- 


ti 
Manganite, gtr curves, (9) 282 
a. empirical solution law, (11) 323. 
and Havas, coefficient of expansion 


Met an iron sheet, 


cast gon, for enamel coatings, defects, 
iron sheet for a , physical proper- 
ties of annealed phosp' s-bearing type, 


108. 
ed steels vs. rimmed steels, sag resist- 
ance, (4) 109. 
with molten glass, (11) 326; 
tabular data, (11) 327. 
sheet steel, strength, effect of enamels, 
curves, (i) 30-3 
‘steel, carbon effect on enamel coatings: 


differentiating effects of hydrogen and 


ae, (7) Canfield discussion 
carbon-ox gen theory, (10) 292; 
reply, (10) 297. 


for enamelin osphorus-containing: 
tests, (a) 08; tabular data, (4) 


hydrogen data curves solubility vs. 
) 188; pressures during 

cooling, | (7) 89, temperature vs. 
— (7) 198; carbon effect, (7) 


a effect: theoretical considera- 
= (7) 187; sources, (7) 188; 
imental (7) 192; 

relati ion to enameling defects, (7) 195; 
bibliography, (7) 215; discussion, 


duri ickling, Rosen- 
berg discussion, (10 S06: reply, (10) 


“irreversible” molecular occlusion, (7) 
aun. effect of enamels, (1) 29; 


curves, (1) 30-31 
Mica, fused, X-ray diffraction patterns, (3) 


Milling, fine foie enamel frits, effect 
opacity, (2) 9 


Mineral is, topaz, properties, studies, 
(9) 265; see also Clay minerals. 

Molybdenum in enamels, adherence with 
Mo compounds, studies, (10) 283-87. 

Monodisperse clay-water systems. See 
Clays, clay-water systems. 


Monofrax refractories. See Refractories, cast 


al 
Montmorillonite, effect of heat: chemical 
composition, source, character- 
istics, (8) 242-43; in 
tion on firing, optical data, (8) 246; 
refractive index and X-ray diffraction 
patterns, ® 246-47; X-ray data and 
sum of mineral changes, (8) 248. 
Morey and wen, NazO-CaO-SiO: equilib- 
lasses superposed on, (9) 27 
Mullite, index a refraction and x. -ray dif- 
fraction patterns, (8) 246-47. 
pinite inversion, (3) 
and sillimanite, X- ray * patterns, compara- 
tive measurements, (3) 68. 
steam-pressed, effect of a Al, (5) 131. 
X-ray diffraction ,patterns, ( 69. 
“Murgatroyd belt,” effect = | horizontal 
scratches on bottles, (4) 119; Murga- 
troyd discussion, (11) 328; Preston reply, 
(11) 329. 
Muscovite, X-ray diffraction patterns, (3) 
69; calcination data, (3) 69-70. 


Nepheline syenite, chemical composition, 
tabular data, (3) 78. 
in tile - wall- and floor-, test data, (3) 


86-9 

Newton-Laplace, formula for relation between 
composition and specific or molecular re- 
fractivity, (12) 346, (12) 349. 

orth Carolina ite. See Kyanite. 

Norton torsion apparatus for plasticity of 

clays and Norton apparatus for dry- 
nkage tests, (2) 35. 


Olivine, Pacific northwest, refractory ary pee - 
erties, review of studies, (5) 136-38; 
P.C.E. data, (5) 137; as foundry and 
blast sand, (5) 138. 

enamels, effect on scumming, 
(4) 1 

an , in clear enamel frit, re- 
flectance variations, (4) 99; variations 
without opacifiers, (4) 100. 
zirconium oxide, in enamel glasses, solu- 
bility studies, (10) 288; compositions, 
(10) 288-89; smelting and heat treat- 
ment, crystallization point, and fusion 
200." (10) 289; solubility curves, (10) 


Opacity in superopaque —_ 
ment, batch ay (8) 228 
temperature furnace for X-ray -F—4 
(8) 229; reflectance vs. smelting sched- 
ule, and smelting time vs. opacifier par- 
ticle size, (8) 229; com tion changes, 
effect, (8) [30; crystalline materials in 
enamels, effect, (8) 231. 

Opaline, definition, (4) 95; in enamel frit, 
effect on reflectance, curves, (4) 98-99 
Opaline vs. tin oxide and Opax in ena- 
mels, reflectance curves, (4) 100; in fine- 
milled enamel frits, reflectance curves, 
(4) 102; photomicrographs, (4) 97, (4) 
98, (4) 101. 

and tin oxide vs. Opaline, effect on re- 
flectance, curves, (4) 100. 

Oxides in glass, SiOz, BaO, SOs, R2:Os, CaO, 
M B:0:, Na:O, ‘and short 
methods for chemical analysis, (8) 235; 
tabular results, (8) 239-40. 


Particle size of enamel frits, relation of fine- 
ness of grinding to scumming, (4) 105. 
grain-size test for casting slips: Andreasen 
pipette, (6) 160; test data, diagrams, 
(6) 161; diagrams, (6) 162. 
of kaolinite fractions, X-ray diffraction 
patterns, (9) 254-55. 
vs. reflected light on porcelain enamel sur- 
faces, relation, (4) ©3; literature re- 
view, (4) 94; conclusions, (4) 100. 
vs. refractive index of thin semitransparent 
layers, effect on reflectance, (8) 221; 
settling rate, test sample, and calibration 
curve, (8) 222; reflectance and refiec- 
tivity data and various constants, (8) 
222; scattering coefficient vs. particle 
size, tabular data and curve, (8) 223; 
es vs. particle size, curve, (8) 
Pennsylvania flint fire clay. See Clays. 
Periclase crystal, X-ray diffraction 
pattern, (5) 1 
Permeability of kaolinite, methods of meas- 
urement, (9) 253; curves, (9) 257. 
Phase equilibrium in binary systems with 
BeO, (6) 159. 
Phosphorus-containing .enameling iron and 
steel, physical properties, (4) 108; sag 
tests, (4) 108; adherence tests, (4) 109. 


Vol. 23 


Pickling, hydrogen blisters in steel, (7) 193. 
of steel, inhomogeneities, Rosenberg dis- 
cussion, (10) 296; reply, (10) 300. 
Pinite, deposits, physica! properties, (3) 
71; chemical analyses and firing proper- 
ties, (3) 72; dehydration data and curves, 
(3) 73-74; microlinear change on heat- 
ing, data and curves, (3) 74; reversible 
7, expansion, data and curves, 
development and service records, (3) 76. 
firing behavior at various mesh screens and 
temperature-volume change curves, (3) 


nature, geological occurrence, (3) 65; mi- 
croscopic data, (3) 66; chemical com- 
position, (3) 67; calcination data, (3) 
69; X-ray diffraction patterns, (3) 69; 
a data, (3) 70; specific gravity, (3) 


for rotary enamel smelters, silver cupel 

om and rotary kilns and coolers, 
Pinitized tuff, ceramic use, (3) 65. 

dialyzed H clay, curves, (2) 


series torsion apparatus for tests, (2) 35. 
Porcelain, sanitary, clay casting slips, prop- 
erties, (6) 159. 
Porcelain enamels. See Enamels. 
Porosity of clays, raw and fired, tests and 
data, (1) 26. 
conversion charts for refractory materials, 
(11) 333. 
of refractory materials: apparatus, method, 
and diagram of volumeter, (11) 330; 
method of operation and calculations, 
(11) 331; porosity, tabular data, (11) 
332; volume, density, and porosity, 
conversion charts, (11) 333; glass stopper, 
diagram, (12) 354 
Potassium oxide in lass, chemical analysis, 
short method, 23 
Potential curve for aiden calculation meth- 
ods = Hamaker curve, (2) 37. 
See Clays. 
ion patterns. See X-ray 
patterns. 
Powder method for glass chemical durability 
measurements, (10) 304. 
Power factors of soda-lime-silica glasses, dia- 
me (1) 11, (9) 273-74. 
“ e” in ladles, — on service life of re- 
fractories, (3) 7 
for gravity of refractory 


procedure and 
me od, ay 331. 


metric cone equivalent of aplite, test, 
(3) 78; diagram, (3) 79. 

deformation — in part of system CaO- 
Fe2Os, (6) 1 

other materials, diagram, 
5) 1 

of pinite, (3) 77. 

Pyrophyllite, North Carolina, unfired, micro- 

linear change, (3) 75. 

X-ray diffraction patterns, (3) 69; calci- 
nation data, (3) 69-70. 


Q-meter for pa factors of insulating ma- 
terials, (1) 1 
Quartz, fused, 1 factors, (1) 12. 
index of refraction and X- -ray diffraction 
patterns, (8) 246-47. 
in refractory clays, modified chemical 
method, (1) 18; procedure, (1) 19; per- 
centage content, (1) 20; accuracy of 
method, (1) 20; limitations, (1) 22. 


selenium glass determination 

(4) 118. 

Reboiling. See Enamels, reboiling. 

meee zation of magnesia, studies, (5) 
4 


Reflectance in enamel coatings: particle size 
vs. refractive index, studies, (8) 221; 
settling rate, test sample, and calibration 
curve, (8) 222; reflectance and reflectiv- 
ity data and various constants, (8) 222; 
scattering coefficient vs. particle size, 
tabular data and curve, (8) 223; reflec 
tance vs. particle size, curve, (8) "224. 

of light vs. particle size of porcelain enamel 
surfaces, relation, (4) 93. 
in lain enamels: curves, (4) 95; with 
aline, TiO:, and various opacifiers, 
reflectance variations, (4) 99; with tin 
oxide and Opax and blue or red stain, 
(4) 100; without mill-added opacifiers, 
(4) 101. 
Refractive index and density vs. glass com 
ition, relation of, review, I, (11) 
15; II, (12) 343. 
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Refractive index continued) 
of illite, quartz, spinel, and mullite, ite, (6) one; 
of montmorillonite, 


vs. particle size of thin semi 

layers: effect on reflectance, (8) o21; 
settling rate, test sample, and calibration 
curve, (8) 2; reflectance and re- 
flectivity data and various constants, 
(8) 222; scattering coefficient vs. par- 
ticle size, tabular data and curve, (8) 
223; reflectance vs. particle size, curve, 
(8) 224. 

Refractories with aluminum, fire-clay, and 
grog (9) 259; ex- 
pansion, rinkage, an absorption, 
diagrams, (9) 260; ies and critical 
temperatures during uminothermic re- 
actions, (9) 261; strength data, di- 

(9) 261-62; ex ion and 
age portions, tabular data, 
diagram, (9) 262; results, (9) 262-64. 
aluminum (molten) in, effect: test 
dure, immersion test, tabular data, (5) 
a data on specimen brick, (5) 127- 

beryllia, thermal-conductivity data, (6) 
158; uses, (6) 159. 

beryllium oxide, extraction methods, 
analysis, and physical properties, (6) 
157-58; equilibrium in binary 
systems, (6) 159. 

cast alumina, for glass industry, (11) 334. 

cast alumina (Monofrax), small-scale tests, 
(11) 334; commercial application, (11) 
336; physical properties, (11) 337; 
aaecthes studies and application, (11) 

cast-iron reservoir heating ladles, effect of 
Purite, (3) 76. 

chrome brick, effect of molten Al, (5) 127. 

dry-pressed, with olivine, load, slagging, 
and spalling tests, (5) 138. 

electrically heated ladle for tests on effect 
of molten Al, (5) 126. 

ae tank block, effect of molten Al, 
(5 

fused alumina brick, effect of molten Al, 
(5) 129-30. 

a test in ladle, tabular data, (5) 
125 


firebrick, deformation under 
load, method, (1) 22-23; load-test fur- 
ace, (1) 23; test data and load-test re- 
sults, (1) 24; deformation curves, (1) 25. 

interface studies on Monofrax test blocks, 
(11) 338 

load-test furnace, 
diagram, ( ) 24. 

magnesite, power-pressed, effect of molten 
Al. (5) 128. 

Missouri clay and mullite, steam-pressed, 
effect of molten Al, (5) 130-31. 


insulating 


electric, photo, (1) 23; 


olivine Pacific northwest, properties, 
(5) 136-38. 
olivine: preparation, grain sizing, and par- 


ticle Be. mony (5) 137; forming ures 
and binding liquid, effect, (5) ifs. 

Pennsylvania clay, ae wy and hand- 
made, effect of molten Al, (5) 131-32. 

porosity: apparatus, method, and diagram 
of volumeter, (11) 330; method of op- 
eration and calculations, (11) 331; poros- 
ity, tabular data, (11) 332; volume, den- 
sity, and porosity, conversion charts, 
(11) 333; £3 stopper for volumeter. 
diagram, (12) 354. 

ie te enamel smelters, use of pinite, 
( 


silica brick, machine-made, effect of molten 
(5) 

silicon carbide, hig ade and low-grade, 
effect of molten Al, 61 129. 

silver cupel furnaces, effect of pinite re- 
fractories, (3) 76. 

slag test on olivine brick, (5) 138. 

spalling test on cast alumina (Monofrax) 


pes, (11) 338. 
spaliag test, water-dip, for olivine brick, 


thermal conductivity of various brick, 
tabular data, (6) 158. 

topaz in: source and properties, (9) 265; 
optical properties and mineral trans- 


formation by heat, 
(9) 266-67; physical 
chemical composition, t 


curves and diagrams, (9) 268-69; p' 
ical tests on 94n. topaz brick, (9) are 
Refractory clays, quartz determination: 
modified (1) 18; procedure, 
(1) 19; solubility of clay constituents in 


Refractory clays (continued) 
reagents, (1) 19; content data, (1) 20; 
accuracy, (1) 20; limitations, (1) 22. 
Ring test for glaze studies, (6) 163-65. 


Sag tests on phosphorus sheet metals, (4) 
108; sag values for rimmed and killed 
- phosphorus-containing enameling steels, 


blast and foundry, use of olivine, 


(5) 138. 
ry porcelain, clay casting slips, proper- 
ties, (6) 159. 
ware, glazes, crazing control by 
Mayer and ona coefficient of expan- 


Scumming of enamel frits, literature review, 
test procedure, (4) 102; effect of fluo- 


rine, ing temperature, and clays, (4) 
104; opacifiers, electrolytes, grinding 
fineness, and firing treatment, fi) 105; 


relation of temperature and relative hu- 
midity, curves, (4) 106. 

Selenium in glass: analysis, new method, 
(4) 116; ‘effect of NasCO; fusion on re- 
co and recovery from synthetic 
samples, (4) 117; recommended pro- 
cedure and analysis, (4) 117-18; reagents 
used, (4) 118. 

Sericite, chemical cnaiyers, (3) 67; calcina- 


Shoule sphere a or scattering by large 


(5) 
in glass, chemical analysis, procedure, (8) 


, diffusion, relative rate, 


quartz (free silica), determination in re- 
fractory clays, (a 18 

-soda-boric oxide glass, viscous properties 
at 900°-1500°F.: compositions, diagram, 
(8) 232; constant viscosity, isothermal 
curves, diagram, (8) 233-34; calibration 
effects, tabular data, (8) 

-soda glass, calculated interionic distances, 
(12) 353. 

-soda glass, structure diagram, (10) 301. 

-soda-lime glass, electri conductivity vs. 
chemical composition, studies, (9) 271. 

-soda-lime glass, Morey equilibrium dia- 
grams with: (c) numbers and positions 
of glasses, (6) equal percentage power- 
factor lines (c) power-factor 
percentage with oxides, (1) 11. 

-soda-lime glass, reaction between metals 
and molten glass, (11) 326; melting- 
and boiling-point data and appearance 
of melts, tabular data, (11) 327. 

and sodium in glass synthetic solutions, 
determination, (10) 308; tabular data, 
(10) 309. 

a oxide-dolomite lime glasses, effect 

substitution on devitrification, 


Silicates, volume and den- 


7 ata, (11) 
Silicomol iybdate-biue = silica determinations 
simulating extracts from 


bility tests, (10) 309. 
e, gt and low-grade, effect of 
Al, (5) 1 
and =e X-ray 
cast measurements, 
casting, properties: preparation, 
6) ; grain- ~size, consistency, and cast 
{o) 180; tests, (6) 160; test results, (6)~ 
161; a diagrams. (6) 162. 
Smelter itches and empirical molecular 
—— for enamel ground coats, (10) 


Smeiting of su ue antimony enamel, 

255. 
que antimony enamel, smelti 

“= effect: on reflectance and on - 
fier particle size, (8) 229; on crystalline 
materials, (8) 231. 

Soda-boric oxide-silica immiscibility studies, 
(10) 304. 

-boric oxide-silica, viscous jes at 
900° 1500°F.: compositions, diagram, (8) 
232; constant viscosity, isothermal 

curves, diagram, (8) 233-34; calibration 
of softening effects, tabular data, (8) 


233. 
-lime-silica glass, electrical conductivity vs. 
al position, studies, (9) 271. 
-ilica glass, structure diagram, (10) 301. 
Sodium and silica in po an synthetic solutions, 
300. (10) 308; tabular data, 
-silicate-clay mixtures, hardening mecha- 


atterns, com- 
68. 
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Sodium (continued) 
nism: test conditions, stability 
effect of soluble salts, (6) 171; effect of 
solids, base-exchange reactions, harden- 
ing and nonhardening of clays com- 
pared, prevention of hardening, (6) 


Sodium nitrite in enamels, effect on tearing, 
(3) 83. 


and 


Sodium oxide-dolomite lime-silica glasses, 
effect of AlsOs substitution on devitri- 
fication, (9) 274. 

in glass, chemical analysis, short method, 


(3) 236. 
Sodium silicate, commercial and diluted 
solutions, composition, (6) 171. 


Softening points. Pyrometric cone equiva- 


lent 
Solubility of ZrO: opacifier in enamel glasses, 
met - (10) 288; data and curves, 


(10) 290 

Spectrograph for selsettity of glaze constitu- 
ents, tests, (4) 11 

Spalling tests. See Refractories. 

Spinel, index of refraction and X-ray diffrac- 
tion patterns, (8) 246-47. 

Static temperature gradient, effect on stresses 
in bottles or jars, (4) 119; Murgatroyd 
Seemann, (11) 328; Preston reply, (11) 


29. 

Steels. See Metals. 

Steger furnace for tunin “ws fasts on glazes, 
(6) 163; diagram, 


» expansion, in ware, initial 
firing, (4) 122; heating and thermal- 
expansion schedules, (4) 123; crack 


di ms, (4) 124. 
Gwengih, and absorption of 
bodies, base-exchange effect, (2) 52-56. 


Stresses in bottles or jars from temperature 
differences outside and inside (static tem- 
perature gradient), (4) 119; Murgatroyd 

peien, (11) 328; Preston reply, (11) 


in ceramic bodies and glazes, test method, 
(6) 163-66. 
Sulfate in glass, chemical a: ilysis, short 
me , (8) 238. 
scumming, description, causes, and review, 
4) Ho nonsulfate types, test procedure, 


4)1 
Superopaque antimon el, ions dur 
in smelting, white frit frit batch, (8) 225; 


erential temperature, curves, (8) 226: 
cumulative weight loss, curves, (s 
Superopaque enamel, 
batch composition, ( 
ature furnace for pictures, (8) 
539: reflectance vs. smelting schedule, and 
omeiting time vs. opacifier particle ‘size, 
com tion chaages, effect, 
ne materials in enamels, 


on molten 
glass = modified dipping cylinder 
method, (1) 12. 


Talc in wall-tile bodies, low talc, effect, (3) 
88; high-talc “ny effect, (3) 88. 

Tearing of enamels. See Enamels. 

Temperature differences (static temperature 
gradient) in outside and inside bottles 
and jars, stress studies, (4) 119; Murga- 
troyd discussion, (11) 328; Preston reply, 


(11) 329. 
Thermal analysis of high-alumina clays, 
method, (9) 281; chemical analysis and 


thermal curves of hydrated iron oxides, 
(9) 282 

of kaolinite fractions and unibase clays, 
curves, (9) 258; of clay fractions, (9) 
259 


Thermal endurance of glass containers, static 
temperature difference, (4) 119; Murga- 
troyd discussion, (11) 328; Preston reply, 
(11) 329. 

Thermal expansion between center and sur- 
face of block, temperature lag, curves, 
(4) 124. 

of clays, raw and fired, tests and data, (1) 


reversible, of fired pinite, data and curves, 
75; of various ceramic products, 
test oe, for clayware-expansion strains, 
diagram, (4) 123. 
Therme! stress and total 
mulas, (4) 120. 
Tile, wall- and floor-, with nepheline syenite, 
(3) 86-91. 


wall-, stress test, methods, (6) 163-66 
Tile bodies, floor- and wall-, chemical com- 
positions and screen analyses of fluxes, 
86-87. 


stress in glass, for- 


Ss, 

Sani 

Sani 

Sheet steel. See Metals ° 

& 
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Tile bodies (continued) 
nepheline mite in low talc, (3) 88; 
effect of high-tale pyrophyllite replace- 
ment with eee syenite and feldspar 
fluxes, (3) 89 
a floor- -tile, compositions and gh 
, €xpansion curves, ( 
wall- and physical proper- 
ties, (3) 88; cone absorption, absorption- 
suoletane expansion, and thermal ex- 
pansion, ones, (3) 89; cone absorption 
curve, (3) 90. 
Tillotson, density factors of glass, (11) 316. 
Tin oxide and Opax vs. Opaline, effect on re- 
flectance, curves, (4) 100 
Titanium oxide in enamel frit, reflectance 
variations with blue and amber filters, 
curves, (4) 99. 
Topaz brick. See Refractories. 
Torsion a . Norton, for plasticity of 


propertic of clays, effect b 
exchange, detailed data, (2) 39-51 
Transverse str Strength. 
Tuning-fork test, —_—y of Steger 

method, (6) 163; teger test furnace, 

(6) 164; results and diagram, (6) 165-46. 
Turner, density factors of glass, (11) 316 
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Vallendar clays. See Clays. 
| MacMichael, for tests on prop- 


erties clay-water sys- 
tems, (2) 34. 
Viecgey of fractionated kaolin, curves, (2) 


of soda-boric oxide-silica glasses at 900° to 
1500°F.: compositions, di m, (8) 232; 
calibration of softening effects, tabular 
data, (8) 233; viscosity, isothermal curves, 
triaxial di m, (8) 233-34. 

Vitreous ename See Enamels. 

Volatilization of glaze constituents, effect of 
ture, (4) 112; (4) 113; 

of Gage composition, 
for selenium separation, (4) ie. 

Volume, conversion charts for refractory ma- 
terials, (11) 333. 

Volumeter for porosity tests on refractory 
materials, [a and diagram, (11) 
330-31; (11) 331; 
stopper, (12) 3 


Whiteware with aplite, effect, (3) 79; see 
also Chinaware; Glaztes; Sanitary ware. 
Winkelmann and Schoti, density factors 
of glass, calculation and formula, (11) 


315-16 
Wyoming bentonite. See Bentonite. 


Vol. 23 


X-ray diffraction patterns for brucite, fused 
artificial periclase stal, 
gO, and crude Grecian ¢.p. 


Os, (5) 135. 
a ite, quartz, spinel, and mullite, (8) 
44. 
for kaolinite, (9) 
254-55. 
for montmorillonite, quartz, cristobalite, 
inel, mullite, (8) 246-47; for hematite, 
(8) 247. 
for muscovite, prrophyilite, fused mica, and 
mullite, (3) 69 
no pictures, high- -temperature furnace for, 


(8) 229; X-ray pteeae of 
~~ enamels, (8) 230 


Young, Glaze, Faick, and Finn, numerical 
value of constants for glass, (11) 320. 


particle-size fractions, 


Z._.- wor glazes, effect of variable lime and 
a'‘kalis in clays on coloring, (6) 167. 

Zirconium oxide opacifier in enamel glasses: 
solubility studies, (10) 288; compositions, 
(10) 288-89; smelting and heat treat- 
ment, crystallization point, and fusion 
tests, (10) 289; solubility curves, (10) 


Zechimmer rule for lead glasses, (12) 344. 
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Equilibrium 
(11) 


Zirngibl, H. Preparing aluminates, > (1) 
17 

Zschacke, F. H. Development of enamel 
furnaces, A (10) 230; Devitrification 


phenomena, A (3) 63; Discarded ma- 
terials and waste products as source of 
raw materials in glass industry, A (5) 
109; Sodium fluosilicate in glass batch, 
A (5) 112; Sedium fluosilicate as 7 

fier in opaque glasses, A (7) 161; Suit 
able size for furmace and machine units, 
A (7) 161; Treatment of injuries from 
HF, A (4) 102; Unnecessary loss of raw 
materials, A (2) 43; see Oberlander, C 


Zschau, H. M. Abrading machine, P (8) 
179 

Zuev, M. Electric furnaces with inclined 
walls, A (11) 258 

Zwermann, C. + and Andrews, A. I. 


Relation of particle size and characteris 


tics of iight reflected from porcelain 
enamel surfaces, A (5) 108 
Zwick, K. Grinding machine, P (11) 250 
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Abbé diffraction apparatus, A (7) 168; Abbé 
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P (1) 1, P (3) 57-58, P (4) 83, 
179, P (9 
shoes, P (1) 2; work- 


151. 
hod, P (6) 132. 


P (8) 196. 
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= throwing, P 


(11) 250. 
yy: for wet abrasive cut- 


P (8) 180. 
(11) 250; ae P (10) 228. 


for castin ine, polishi 
or 

~ se, 
te) if 


device for charges, P 


ae abrading and brazing machine, 
convertible sawing and abrading machine, 
P (1) 2 


P (2) 37. 
loundry 
hard tools, P (3) 5 at 
implement, P (i) 1 

or metalware treat ment, P (8) 


posit abrading tool, P (4) 84 
Pho phonograph needles, P (9: 


— racing machine abrasive sheet holder, P 

for surfacing metals, P (11) 250; see also 
Polishing apparatus. 

Abrasive apparatus for abra- 
Sive 


truing device for AF an worms, P (1) 3. 
for web coating, P (5) 1 
wheels, P (6) 132. 
compote, P (7) 101. P (2) 37 
composite, P 
P (6) 132; manufacture, P 
ak P (2) 37. 


A (3) 57 


on prod and use 
sheet, No. 10, A (9) 207 


dressing 

dresser, P 
Iverizing P 23. 

t mounting, P (3) 58 

segmental, P 

former P (11) 


, P (8) 1 
P (2) 37. 
use, statutory ments, A (3) 57. 
Abrasive peel See also Grinding-wheel 


industr 
Carborundum Co., organization data, A (6) 
es systems for metal finishing, A 
Phillips fs factocy, drilling diamond dies, A 


Abrasives. Polishing; 


for 


Corundum; 


(9) 207; abrading 


element, P (6) 1 


abrasive alumina, - P (5) 103. 
abrasive or polishing composition, 
adhesive abrasive composition, P 


(9) 20 


P (8) 180. 


article ia 151; body, P (5) 103. 
artificial one, P 

(8) 1 9) 

(11) 259; and binders w 

for aluminum and (10) 227. 
borax-feldspar substitute, boto, A (1) L. 
boron carbides, carbon determi mation by 


combustion ae A © 131-32. 
boron carbides: » method, P 
151, P (8) 180; - process, P 


boron carbides, low carbon content, 
method, P (2) 38. 
buffing compound, P (7) 151. 
um boride, electrolytic production 


method, B (9) 207. 
— composition, fused and hard, P (8) 


me. production, P (8) 180. 

cloth or ey — coated with abrasive 
particles, P (9) 208. 

coated oun, P (3) 58, P (4) y P (5) 
103, : composition, P (1) 1; 


ing P (6) 133. 

composition for grinding w 

composition and goes, (11) 250; pro- 
duction, P (2) 38 

compound for and process of surface finish- 
ing metallic articles, P (3) 58. 

corundum: preparation, A (5) 103; stabili- 
zation by cone classification, A (3) 57. 


grinding purposes, A (2) 3 
dies, drilling process, A (11) LR 
impregnated cemented carbide for core 
bits, A (8) 179. 
or silicon carbides for wheels for ots 
pues carbide tools, data, A (5) 
and sintered metal bond, P (1) 1. d 
electrically nee furnace for production, 
data, A (1) 1 
orundum, construction and working 
of crushing plants for materials prepara- 


tion, A (1) 1. 
emery and ay unit, P (3) 58. 
fine, ing and taster: fh (11) 249-50. 
flexible P (7) 151; sheet mate- 
rial, P (3) 58. 
for foundry, A (5) 103; foundry practice, 
garnets, South A and mag- 


netic (9) 20 
grading machine, P(@ ) 207. 
grains and bond composition, P (8) 179. 
or P (4) &, 
P (8) 180; material, P (8) 1 


webs, and ap- 


1) 2. 
grit: data sheet, vy 10, s. (9) 207; sol- 
vent, and bond, P (10) 22 
hardness test, grading and cates, & (11) 
249-50. 
manufacture, P (1) 2, P (2) 37, P (2) 38, 
180; process described, P (4) 84, 
m4. (5) 103; process, P ro 135. 
matrix-making method, P (2) 50 
metal-bonded: manufacture, P (1) 2, P 
(5) 103-104; or wear-resistant, 
4) 


— carbide, furnace for making, P (10) 


metal carbide, P (10) 227. 

moided articles, P (7) 1 

mounting for segments, oy (1) 2. 

— for sharpening edge tools, P (6) 

paper, manufacture, P (2) 38, P (3) 57; see 
also Abrasives, sandpaper. 

papers and cloths (technical products), 
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Abrasives (continued) 
Brit. Specif. Nos. 871-872, 1939, 
A (8) 57. 


for polishing stainless steels, A (6) 132, 
see also Polishing 
132. 


abrasive blanket, P ay 3. 
resilient mounting for wheels, P (3) 58. 


with resin merenee. P (2) 37. 
resin-bonded, P (4) 84 
rubber with aniline-formaldehyde 


resin, P (1) 1 
rubber-bonded, process, P (2) 38. 
sandpaper. bonding adhesive, P (8) 180; 
Abrasives, paper. 


stone oiljer and support, P (5) 
shes material, process and composition, P 


sheets, cleaning process, P (10) 228. 

Siboto borax-feldspar frit sub- 
stitute, A (1) 1 

eo carbide, P (1) 2; manufacture, 

silicon carbide, effect of uioxides on 
formation process, A (8) 179. 

silicon carbide grains, treatment, P (2) 38. 

solids in suspension, pump for, A (10 = 

superfinish for surfaces, process, A (8 

surface finish, methods, review and / 


ison, and su nish technique, A (8) 
pia g surface finishing by abrading, P (11) 


synthetic resin-bonded: P 


2; for grinding poem, (2) 38. 
waterproof, a 
wet, for cutting ities adjustable water 
box for, P (8) 180 
for wheel, com ition, P (6) 132. 
wide-belt, P (10) 
m and —wy ty in 


range of centimeter waves, A (4) 95. 
Acidproof ae, glass, P (8) 188. 

Acid resistance of vitreous-enamel coatings, 
thickness determination, A (11) 253. 
Acoustic materials, slag wool, data, A (4) 91; 

sound insulation, ‘‘Penoglass,”” A (9) 
a see also Insulating materials. 
lic resins i in safety glasses, A (6) 135. 
vation energy in B:O;-SiO , A (8) 202. 
Adhesives, Portland cement, P (2) 40; 
also Abrasives, adhesives. 
—_ and health problems, A 
Agde-Damm — we ger low-volatile coal 
series, tests, A (8) 1 
Aggiomerates for filters, x (11) 256-60. 
lightweight, production process, 
Air, atmosphere, nature of, in fotuststes fur- 
nace, importance, A (5) 12 


ci aning. See Air Dust ap- 
paratus. 

dust-laden, re 6 of particles removed 
by breathing, A al) 1-72. 


handling with Venturi e 
tal study, ILA 24 

in or ser products after de- 
airing, measurt (9) 219. 

pollution rw 7) 

with filters, dry types, 

)1 

sampling of asbestos dust, A (11) 271. 

and saturated water-vapor mixtures, 
erties, for a presoures from 
to 32 in. of Hg, A (5) 21, A (9) 220, A 


(10) 224 
conditioning. See also Dusi apparatus; 
Fans; Safety; Ventilation. 
Abair type, fibers, A (1) 19. 
adsorption dehumidifiers, A (5) 120. 
air mixtures and vapor, 


gropertios s for barometric from 
to 32 in. of Hg, A (5) fer. A (9) 220, 


A (10) 244 
for buffing and polishing system, P (2) 37. 


experimen- 
7-48 


( | 
See also Bufing appa- 
ratus; inding apparatus; ap- 
| 
mented carbide, A (8) 179. a 
surface corundum rocks of Naxos, A (4) 83. 
y cured product, process, P (6) 133. 
, diamonds. diamond bort and binder for 
granular-coated 
P (8) 130. 
Car 
abradant, P (6) 132. 
|_| 
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Air 
to control be 
for furnaces, OF 


A (9) 
glass Bher 
glass for and Russian 


tests, A (4) 89. 


(3) 79. 
dry- 


A (ii) 261 
ba ity readings with electric hygrometer, 
ond Hewene for efficiency of draftsmen, A 


natural and artificial, fo: health of work- 
men, A (3) 79. 
ble 
, use, 
psychro 
A (1) 21; wet-bulb ‘temperature, methods 
of drawing lines on chart, 4 coe 
fogged air, calculations, V AL 7: 
air mixtures, interpretation 
and variab! moisture fation. Vil, 
121; temperature of adiabatic saturati 
and. ntage humidity, IX, A (5) 145: 
specific volume of air-vapor mixtures and 
humid air at high pressures, geometry of 
chart, X-—XI, A (7) 169; 
derivations of equations II-XIlIl, 
221; 221; appendix with derivations 
V, A (10) 240. 
Air counterfiow for efficient B fos A (3) 71. 
Air heaters in brick (s 
Air-permeation apparatus for particle di- 
— measurements of powders, A (11) 
1 
Air-raid precautions, antiglare devices for 
kilns, ovens, and chimneys, A (7) 170; 
see aiso Glass, safety; National defense. 
Air separation, efficiency aad formulas for 
culation, I; test results, II, A (8) 195. 
Air separator, centrifugal, for fine, light ma- 
terials, A (4) 95; combination centrifugal 
and vity type, A (5) 119. 
— meters, calibration and use, A (4) 
9 


Ajax-Wyatt induction furnace, a 
for melting copper and copper alloys, A 
(7) 166. 
Alaskite kaolin, residual, North Carolina de- 
posits, A (5) 125. 
Albite-nepheline-silica mixtures, crystalliza- 
tion equilibrium with fayalite, A (2) 53. 
Day and Sosman 
scale, equilibrium diagrams, 


aan phase at temperatures 
and pressures, A (1) 3 
chromates, soluble, P (7) 


Atkali-earth carbonates, process for fine cal- 
cium carbonate, P th) 270; for produc- 
tion of cataphoretic suspen- 
sions, ns, ) 99 
“ -earth silicides, production process, P 

) 204 


Alkali metal aluminate and cements with 
ne and silicic acid, manufacture, P (1) 


Alkali metals and fluorides 
of, production, P (10) 2 
electrolysis method of + P (10) 


in (ataral aluminosilicates, solubility, A 
) 
line-earth metals, production, P (1) 34. 
Alkaline eaapre, petrology of, in Ontario, A 


3) 
Attaline silicates, fluorescence studies, A (1) 


7. 

Alkali effect 
of catalyzers on calcite and wollastonite 
equilibrium, VII, A (10) 245; reaction 

pressures of quartz and disilicates with 

Alkalis, iodometric determination, A (5) 126. 

in rocks, J. Lawrence Smith ex 
modification with barium chloride as 
flux, A 10) 244. od 
tes, apparatus for ofs uction, 
(10) 245; process, P (10) 2 
subsilicates, production, 34. 

Alloys, teats, AU) 95. indium and tin, corrosion 


light aluminum), grinding, polishing, and 
survey and bibliography, A (7) 
and metals, developments in 1938, A @ 96. 
metal for thermocouple pyrometers, A (5) 


Aloxite resinoid wheel for lapless-gauge 
grinding, A (5) 103. 
Alumina, alumina-ferric, manufacture from 


air in workshop, types of apparatus, . 
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Alumina (continued) 


wey: 
A (5) 124. 
from aluminiferous materials, process, 
2 48; continuous cyclic process, P @ 


from hate ore, extraction 


I, 
in of Caldas, A (9) 221. 
from bauxite and sulfate mixtures, process, 
A (9) 215. 
um alurninate slags, extraction, A (1) 


recovery of TiO as by-product, 


in 
15. 
oxide, phase studies, 
A (4) 100, A (9) 223-24 
in clays, extractin ng processes, / A (9) 215. 
in exyolite, solubility, A (1) 30 
extraction in China, A (5) 115-16. 
ie-CaO and 
with molar ratio AlrOs: FezOs of 2 
or 4, A (6) us. 
from German clays, witty. and 
Japanese alunite, A (11) 2 
in glass, accelerated analyses, a (6) 135. 
from alkaline decomposition, data, 
A (9) 214-15. 
and tion, A (8) heats of forma- 
) 
preparation, ae of aluminum ace- 
tate wy, 1, 190-91. 
(5117. 
or production of noncolloidal cataphoretic 
suspensions, A (4) 99. 


, from calcium aluminate slags, treat- 
meat of fused product with solu- 
tion, A (1) 16-17. 

pure, from Manchurian clays, V-VI, A 


(1) 15. 
-silica di m, significance in refractories 
test, A (6) 140. 
-silica series of refractories, 
diagram, pr~perties, test method, 
47. 


equilibrium 
A (2) 


in silicates, direct determination, A (2) 54 
—titanium dioxide—CaO, studies, method of 
preparation and ies, A (9) 209. 
Alumina cements. emenis. 
Alumina hydrate and SiO:, electron-diffrac- 
tion patterns, A (7) 177. 
Alumina h stratified, particle-size 
determination, A (10) 244. 
Aluminates, preparation, P (1) 1 
ites, natural, of alkali 
metal, A (11) 252. 
scapolite, fluorescence studies, A (1) 27. 
minerals and leucitic minerals, 
acid treatment, A (11) 267. 
Aluminum and alkali metals, double fluo- 
rides, production, P (10) 245. 
in andalusite, coordination, A (3) 75. 
crystals, for X-ray diffraction studies at 
high temperatures, A (2) 52. 
and germanium, equilibrium studies, ILA 
(16) 245. 
iron, and chromium, separation from Co, 
Ni, and Mn by pyridine, A (3) 78. 
molten, effect on various refractory brick, A 
(6) 141. 
Nitralloy G determination, A (9) 223. 
photometric fluorescence measurement for 
determination, A (7) 175. 
in Portland cement, direct method for de- 
termination, A (5) 106. 
pure Al compounds from clay, process, A 
(9) 215-16. 
separation from iron and chromium by am- 
oo citrate-quinoline method, A (9) 


fluoride from AlsO; or 
Al(OH)s, manufacture, P (1) 33 
hydrate identification for 
prevention, A (2) 56 
Atucsianth hydroxide, preci itation and solu- 
bility in ammonia, A (7) 176. 
thixotropic systems, I, A (7) 175. 
Aluminum ions, fluorine separation, A (2) 53 
7 esium silicates, production, 
P (7) 1 
uminum metal in ceramic industry, eu 
ties of refractories with aluminum, 
clay, ¢ and mixtures, I, A (10) 236. 
crystal structure, 
A 126. 


oxide—CaO - 
A (4) 100; melting 


um oxid Or-alkali jes: 
effect of catalyzers on calcite and wollas- 
tonite equilibrium, VII, A (10) 245; 


reaction pressures of 
cates with alkali doubl 

A (11) 270. 
crystallographic modification, A (7) 175. 
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Aluminum oxide (continued) 
y-, transformation into a@-AlO; by X-ray 
tests, A (7) 176. 
ore for ements, prepara- 


m 
LA 
solid 
A (11) 268 


Alunite, sate and propertics, A (it) (10) 244. 
decomposition, P (1) 
of Puy-de-Dome, composition, A (7) 171. 
artware. See Ari and ariware. 


American Society, committee re- 
: Ceramic Education, Publications, 
and Divisions, Standards, A (8) 

206; ident’s address, A (7) 178. 


Testing Materials. See 
also Standards. 
~~ chemical analysis, critical study, A (1) 


Committee C-8 reports: classification of 
refractories for flat-glass industry, tabular 
data, A (7) 164-65; ind survey of 
refractories in lime burning, A (8) 191. 
Industrial Radiograph Committee, review, 


A (2) 50. 
standards, 1939, I-III, A (3) 81. 
aromatic, ons with clays, 
pasts P (2) 45 
Amorphous substanc 


KO viscosity vs. elastic 

properties, 

“Amphoteric” "double" layer double-ionic 
exchange in soils, A (4) 99; amphoteric 
points, pH determina ion, and nan 
equilibrium of soils, A (8) 198. 

a ty zeolite mineral, composition, A (11) 


eee Transvaal for refractory use, 
Andesite lava in France, A (1) 25. 

ilmenite, and lazurite, 
of secondary quartzite, A (1) 27 

“channel” oven, gas-fired, A (5) 


of See also Lehrs. 
<a ate, effect of irregular cooling, A (6) 


colored, in electric furnace vs. gas an- 
nealing, A (3) 63. 

muffle, gas-heated, for hollow glass, A (5) 

ing ovens, develop- 


rate, Murgatroyd 


process, 
lehr and method, P (8) 188. 
— furnaces, design and tests, A (5) 
pot ovens, A (11) 254. 
Anorthite and gehlenite, vy by reaction 
in solid state, XX, A (5) 1 
es in Minnesota, studies, 
index and bibliography, (9) 223. 
, thermal transformation, VIII, 


(0) 137. in 


ores, B 
Antimony compounds for pickling metal, P (2) 


42. 
Antimony oxides for dulling enamels, P (3) 


Agitee, ‘new ceramic material, A (4) 99; peg- 
matites, and other rocks of North Caro- 
lina, references, II, A (7) 173. 

spores zeolite mineral, composition, A 

) 
tus. See Ceramic apparaius; and 
fic types, such as A brasive apparatus; 
ass apparatus; Grinding apparatus, 
of apparatus 


See also Art and peeves. 
Anatol collection of studies, B (5) 105. 
Antioch, ancient faience, body anal 


ranian (Persian 
prehistoric, artists, A ¢ 


Kashmir Buddhist baroque, A (8) 130. 
Punjab, excavations and discoveries of 
ogul times, A (8) rey 
Sh , city of kings, A *) 181. 
Syria, excavations, A (8) 1 
Asia Minor monuments, B oi 105. 
- as types of painted vessels, A (2) 


Brak, ancient ritual clay vase, A (2) 38. 
Chinese: Fukien as field for discoveries, A 
(8) y ancient kiln site and types of 
ware, A (11) 250-51. 
hinese, porcelain and stoneware, A (10) 
228; see also Ari and artware, Chinese. 


251; 
182. 


q 
ment, A (11) 254 
| 
formulas, A (6) 1 ' 
_A (1) 25. 
Antimony and arsenic pentoxi 
glass cullet, purifying eff 
from 
throughout index. 
Asia, 1) 
8) 
uminum 
equili < 
ints. A 223-24. 


Arsenic 


(continued) 
report, 


Egypt, 
4th millenium p.c., A 
lass before 3000 to present 


(10) 229. 
chief temples, is) 105. 


storic data, B (1) 5. 
A (11) WED? Mycenae, 
“fate gilt, A (1) 4; ointment jug, 
ne excavations, painted pottery, A (4) 
Near East, prehistoric A (1) 3. 

excavations, i of Bibie, B 

lass Neolithic to pres- 
rica, Mapungubwe, Bantu pottery, 
, survey, XI, A (3) 
229. 


1) 
coast pottery 
prehistoric beads, A (10) 
oric ceramics of Hottentots and 
A (3) 59. 


ae paintings in Northern 
Rhodesia, A 59. 


Rhodesian ~ , characteristics and 


pot ery 
classification, A (10) 229. 
R , ancient mine workings, A 


Southern Rhodesia: clay and glass 
beads, A (3) 60; iw wow in pit 
circle at i A (3) 59; pottery 
types A (9) 208 

tons Russia, review of work, I-II, A (8) 
1. 
— pottery of Ras Shamra and Ugarit, 


work of 


(1) 
Tell el-Amarna tablets, B (5) 105. 
705. of Hibis in El Khargeh oasis, B (5) 
-cotta fragments, chemical constitu- 
A (8) 19 
Transvaal: and Natal, prehistoric beads, A 


{io 229; Palaboroa smelting ovens, A (3) 
Architecture. See also Building materials; 


Structural materials; and cross references. 
building-code requirements and porcelain 
enamel specifications, A (7) 155 


glass, blocks: courses with continuous 
windows, A (11) 254; in modern home, 
A (3) 64. 
doors, 


— of securing means, P 
(7) 16 
houses in Australia, A (11) 254. 
illumination in home, A (11) 254. 
for remodeling facade, A (6) 137-38. 
housing, government assistance, A (4) 91. 
im enamel: data, A (7) 154; parts, 
data, A (9) 210-11. 
porcelain enamel for interiors at Chicago 
Vitreous Enamel Product Co., A (7) Ae 
) 


me enamel, jobbing problems, A 
A (9) 


awe metals, surface treatments, 
11. 
“agragile,”” clay definitions, A 


See Glass, safety. 
and antimon glass 
cullet, purifying effect, A (6) 1 
in glass for coloring and ng. action 
as oxidizer and reducer, I, A (4) 88; effect 
on pyrolusite and iron oxide, II, A (5) 


e”” vs. 
(11) 266. 


109. 
Artandartware. Seealso Archeology; China- 
ware; Decoration; Delftware; Dinner- 


ware; Faience; Glass; Glates; Majolica; 
Mosaics; Porcelain; Pottery; Tableware. 
American, Baitimore Museum, oriental ac- 
quisitions, A (9) 208, A (10) 229. 
a design and market data, A (2) 


Cincinnati Pottery Club, A (11) 251; 
Porcelain League of Cincinnati, A (1) 


with 


English earthenware punch bout, ein 
) 


i ican decorative subjects, 
glass. See glass in this section and types 
under Glass. 
— House artists and pottery, A 
Nations! chibition (8th), prize 
awards, A (1) 4; Syracuse Museum 
exhibit, A (10) 228. 
Nese. Youth Administration work, A 
New Society of Ceramic Arts, 
history, A (3) 59 
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Art and artwere, American (continued) 


(2) 


39. 
Pennsylvania German, genuine, A (3) Age 


Sirs. Reyser, A (4) 84 


potters’ techniques, A (4) 85; ey 
and appreciation, B a ) 


ware, A (5) 


North American Indian culture, A 


pony. Bennington, Vt., 


fe of Maya, description, A (4) 
pre-Columbian art at Fogg Mu- 


rpool 
Rookwood Pottery, A (3) 59. 
Sontiy 4 Walt, and Eckhardt, Edris, work, 


terracotta sculpture of W. Gregory, A 
1) 4 
tio) 200. Gallery, old Bow porcelain, 
10 
Wood, Ralph, Jr., 18th century pottery, 
Antioch mosaics, B (2) 39. 
chinaware, collecting old china, A (3) 58. 
Chinese, at Baltimore Museum of Art, A 
(9) 208, A (10) 229. 
a porcelain, Chang brothers, A (10) 


28. 
= Yao bowl, Sung dynasty, A (10) 


cloisonné process, A (5) 107. 
~—<_, Ming ware of Chingtehchen, A (5) 
104. 

Eumorfopoulos collection, A (7) 152. 
Fukien as new field of archeology, A ® 
181; ancient kiln site and types of 

ware, A (11) 250-51. 
Ku Yueh Hstian vases, A (8) 181. 
Ming to Ch’ien-Lung eras, A (4) 85. 
— Ceramic Society, papers, B (8) 


porcelain and stoneware, A (10) ~w 
pottery of Drummond collection, 
85; pottery and ae of Baerw 
collection, A (4) 84 
pottery and in, 30 centuries, A 
85; pottery, survey, A (4) 
Sung vase, Chien ware, A (11) 251- 52. 
Tz’u-chou ware at Cleveland exhibit, A 
(7) 152. 
Denmark: 


A (4) 
ald 


(4) 


Danish earthenware bow! at 
N. World's Fair, A (11) 251; Krog, 
Arnold, process A (1) 4; Royal Copen- 
A (7) 152-53. 

Decoration. 

Dateh, pottery of Halpern, L. H., A (4) 85. 

Egyptian earthenware, ancient, A (5) 104. 

— chain of Order of St. Andrew, A (1) 

enamels, examples from Middle Ages at 
Museum of Art, A (11) 


enamels, Limoges candlesticks, A (1) 4 
enamels, Limoges, in Walters collection, A 
(1) 4. 
English, ceramic statuette of A at Metro- 
litan Museum, A (8) 182. 
delft pottery, process, A (4) 84. 
earthenware punch bowl, American sub- 
jects for decoration, A (11) 251. 
reproductions and fakes, A 
)1 
oumelel’ chain of 18th century, A (1) 


3-4. 

“Fiat” tableware, A (6) 133. 

glass. See glass in this section and Glass, 
Stained, nglish. 

inscriptive pottery, 18th century, A (4) 
85; landscape painting on 18th century 
pottery and porcelain, A (3) 60. 

at Metropolitan Museum, gift of ce- 
ramics, A (5) 1 

a“ Bow none lain in Walters Art Gallery, 

(10) 

Rhode Island School of Doles collection, 
Liverpool pitcher, A (5) 1 

Sadler, potter and transfer A (10) 


229. 
Wedgwood Club review for 1939, B (10) 
medallions and opera 
rion bao A (1) 5; Wedgwood plaques, A 


lain in Lockwood collec- 
tion, A (5) 105. 
ot and reproductions, detection, A (8) 


France: ceramic art in Paris, 
Sévres porcelain and artists of 18th 
tury, A (1) 4-5. 

France: 


Art _~ artware (continued) 


A (3) 58; 


Limoges enamel candlesticks at 


Vol. 19 


itan Museum, A (1) 4; Limoges 
in Walters collection, A (1) 4. 


glass, American: on Museum of Fine 
, Stained glass, A (3) 59; Buffalo, 

stained glass chapel, A (4) 85; early 
19th cent t . A (1) 3; early 
tableware, (3) 58; Ford, Henry, 
A (3) 58; or 

ye a (3) 58; Saint, L. B., 


illustrations of Middie ‘Ages, 3B 
oi 133; South Jersey types, (10) 
229; Steuben ware, designs of painters 
and sculptors, A (4) 85. 
Anglo-Dutch stemware, A (1) 8; Anglo- 
enetian vase, A (4) &4. 
“antique,” production methods, A (3) 

Chinese: with American engraving, A (1) 

5; 19th century giass bowls in Ruppert 
uest, A (1) 3. 

Dutch, 17th century, A @) 38; Anglo- 
Dutch stemware, A (1) 8 

in England and France in Middle Ages, 
B (6) 133. 

English, Cycle Club and Jacobite hunts, 
commemorative glasses, A (6) 133; 
see also Glass, stained, English. 

Finsch, artist of Warmbrunn, A (5) 104. 

German: 18th century, knives with por- 
celain and glass handles, A (4) 85; 
Thuringia, glass fish, A (1) 4. 

history: of manufacture, A (10) 228; 
of colored glass, A (5) 

luster surface, process, A (1) 9. 

museum pieces of 3500 years, A (4) 5... 

Sweden: German artists, A (1) 4; N. Y. 
World’s Fair exhibits, A (11) 251; 
Orrefors glass, A (1) 9, A (10) 228-29. 


Verzelini goblet, 1577, A (2) 
Wistar, artist, A (10) 229. 

Greece, Athenian: red-figured fe , A (5) 
104; terra-cotta — box, 11) 251; 


vases, tcrra-cotta, A (5) 104 

Greece, chalices and vases rebuilt, A (7) 152. 

Greece, terra cottas, A (11) 252. 

Greek and Italian vases in American ©‘ 
seums, B (2) 39. 

Hungariar peasant pottery, gurguly proc- 
ess, A (2) 38-39. 

industrial, data and suggestions, A (1) 3. 

Italy: Genoa, antique vases and pitchers, 
A (11) 251; glasswork at art schools, A 
(11) 251; majolica catalogue, Vols. I and 
II, B (10) 229. 

Japanese, Kutani and Hirado porcelain, 
Todd collection, A (2) 39. 

oriental pottery and a in Nelson 
Gallery of Art, A (4) 85 

Persian: Iranian pottery, A (11) 251; 
Mohammedan Iran pottery and faience 
wy A (1) 4; New York exhibition, 

A (7) 152; pettery, Parish-Watson col- 

lection, A (4) 85 

porcelain, English and Continental types, 
history, A (8) 193-94. 

porcelain and glass for knife handles, 18th 
century, A (4) 85. 

Renaissance brooches, A (6) 133. 

Russian, decorative, 1889, A (1) 5. 

potter and transfer printer, 

Turkey, pottery, 16th to 18th century, 
peasant types, A (5) 105. 

ber Meissen porcelain, history, A (11) 


A (10) 


Zwiesel Technical School, decorative tech- 
nique, A (7) 153 
ificial resins. See Resins. 
Asbestos, fibrous, and glass fibers for threads 
and cloths, P (2) 45. 
Asbestosis, clinical studies in asbestos brake 
ation ike A (6) 149; see also Silicosis. 
composition in anthracite, relation 
to fusing tem ture, A (2) 51. 
ash fusibility of selected Illinois coals, effect 
of preparation, A (2) 51. 
and carbons, standard air filter test. A (1) 


fly-ash emission from chimneys, reduction, 
B (2) 52. 

reduction of ash content of coal vs. chemical 
treatment for slag elimination, A 2) 


51-52. 
Atmospheres, prepared atmosphere gas for 
furnaces, A (11) 262-63; see also Air. 


Atomic studies of immiscibility in glass sys- 
tems, A (11) 254. 
Atomization, steam, and burner design for 
oil-refinery fuels, A (2) 51. 
nozzles, s 1 pressure, 
atomization, A (2) 51. 


328 
Acchosiony 
Dura- 
seum, A (4) 85. 
- Rhode Island School of Design collec- 
“ 
22. 
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Autoclaves for Portland cement tests, effect of Beryllium oxide (continued) 


temperature on strength with and without 
silica additions, A (10) 230. 
Aatoclave test (2) in lime 
symposium, B (7) 1 
treatment for cones durability of liquor 
bottles, A (8) 186. 
spark plu 
tion, effect, A fi 
(6) 144 


0) 237; radio-shielded, P 


multistage centrifugal pumps, 


Balances ae microbalance for specific 
ties of (4) 97. 
mamic, P (2) 72; 
method, P (1) 2. 
Art, Chinese ceramics, 
A 208, A (10) 
Barite in Nevada, A (11) 264 
Barium for cements, P (11) 252-53. 
a method for determination, A 
Barivm carbonate for protection of brick 
buildings, A (1) 14. 
Barium chromate and barium carbonate mix- 
tures, decomposition, VII, A (1) 32. 
Barium orthosilicate, bibliography, (11) 291; 
patent review, (11) 292. 
Barium sulfate for cement, P (11) 253. 
Barium titanate for rutile pigments, P (5) 


128. 
< in clays, effect on properties, 
A (9) 222-23. 
effect on: absorption and transverse 
strength of clay bodies, A (3) 77; drying 
clay bodies, A (3) 77; torsion properties 
of clays, A (3) 77. 
in soils, determination by colorimetric man- 
ganese method, A (10) 242. 
in soils, exchange acidity, II, A (8) 198. 
in om relation of crystal structure, A (5) 
Batch-weighing machine, automatic, P (3) 


Battelle Memorial Institute, A (9) 225. 
aluminiferous materials, process, 
artificial, from German clays, refining proc- 
ess, A (10) 243. 
crystalline structure, effect on decomposi- 
tion, Bayer method, A (1) 15. 
ferruginous, chiorination process, A (2) 46. 
a for refractories, properties, A (5) 


of Pocos de Caldas, source and composition, 
A (7) 171; formed by weathering of 
nephelite rock, Al O; content, A (9) 

aay method for diaspore content, 

rocks, composition studies and method, A 

_ (8) 198. 

——s process and use of solid fuel, A (8) 


— sulfates for alumina production, A (9) 
1 


Tikhvin, mineralogical studies, A (6) 147. 
in world economics, A (11) 264. 

Bayer method for bauxite analysis, effect of 

crystal structure on decomposition, A (1) 


15. 
Bechthold formula for pore size in filters, A 


(8) 195. 

“iy 10 glass patents for safety glass, A 
Bentonite vs. acid clay, relation, Japan, VII, 
A (5) 127. 

clays in U.S. S. R., physical properties and 
use, A (9) 221-22. 
gel, pure, treatment and — (1) 27. 
rom Leitha limestone, A(1)2 
properties, mining, ~h-1 4 and use, B 
dehyd 
a te, t ehydration curves, 
I Vil, A (5) 1 
ones technique tor identification, B (11) 


effect of iron physico- 
mical properties, A 
Beryl case history, A (7) 171. 
ryliium and alloys, recovery proc- 
ess, P (5) 1 
fluorine-free, gupdastien, P (11) 268. 
neutral and basic carbonates, references, A 


(1) 27. 
ay for beryllium compounds, P (6) 
Beryllium compounds from beryliium earths, 
manufacture, P (7) 177. 
and chromium for green ceramic color, P (1) 


4. 
Beryllium oxide-FerO: and ZnuO-Fe:Os, 


P (10) 238; mica insula- - 


equilibrium Aagoms, A (1) 33; reaction 
products, A (1) 33. 
manufactire, P (3) 78. 
for refractories, II, A (7) 163. 
ight (aluminum), grinding, ng, 
buffing, A (7) 
of ancient Egypt, 
 —— neutral and basic carbonates, 
references, A (1) 27. 
boron, determination in small amounts, 
references, A (8) 200-201. 
cadmium and Cd compounds, abstracts and 
references, B (9) 223. 
chrome-ore deposits, geology, A (9) 222. 
onesie. cement fine fractions, references, A 


clays, nature and properties in soils, refer- 
ences, 

corundum, synthesis, review, A (7) 175. 

crystal chemistry of nonmetallic inorganic 
substagees, II, A (8) 200. 

enamels: fine grinding and thin cover-coat 
a wey review, A (8) 183; review, 
1 A (9) 211; slurry, references, LA 
(5) 108. 

glass: ere: types, repair and con- 
struction, A (7) 161; oxides, solubility 
and tions, references, A (11) 255; 
hotochemistry, A A (1) 10. 

industrial hygiene and medicine, B (6) 150. 

International Annual Tables of Constants 
and Numerical Data, B (11) 270. 

— equivalents of materials, table, A (4) 


metals, corrosion-resisting cast iron, chemi- 
cal attack, A (5) 106. 

micromethods for Ca and a deter- 
mination, references, A (5) 126. 

nonmetallic inorganic substances, crystal 
chemistry, II, A (8) 200. 

orthosilicates of alkaline earths, {11} 273- 

; calcium orthosilicate, (11) 273; mon- 

ticellite, (11) 289; merwinite, ai 290; 
barium orthosilicate, (11) 291; strontium 
orthosilicate, (11) 292. 

particle-size: analysis for study of emul- 
sions and suspensions, A (7) 175; fineness 
of solids, B (7) 17 

patents, trade marks, etc., 
list, B (3) 81. 

periodicals, subject index, 1938, B (1) 36. 

a between solid phases, research, A 

wetpeeerios: basic open-hearth process, I, 

A (6) 142-43; technical progress in 1939, 

references, A'(8 191. 

science since 1500, B (7) 176. 

scumming, review since 1928, A (6) 139. 

principles, references, A (7 


in U. S., finding 


solid state reactions, references, A (8) 203. 
thermal expansion, precision measurements, 
references, A (6) 145. 
weighing systems, references, A (3) 71. 
X-ray tests, correlated abstract of literature 
for 1938, A (4) 95. 
materials, refractory, A (5) 113- 


method for plate glass, A (5) 111. 
jes, Bowman, O. O., A (7) 178. 
me organ, William, critical study, A (2) 
Bioner. J , J. B., secret recipe book for glass, A 
)1 


Eumorfopoulos, George, work, A (7) 152. 
> wen Emile, 20th anniversary, A (3) 


Golding, Moses, A (8) 181. 

Gruenwald, J. historical record and enamel 
formulas, A (4) 87. 

Hale, G. E., work on glass giant of Palomar, 
B (1) 35-36. 

Hottinger, Gustav, A (2) 38. 

Houze, L. J., Sr., A (5) 128. 

Keith, G. ‘A (6) 150. 

Kemlin, Fra is, centenary of Société de 
Vedrin, A (9) 225. 

Newton, C. C., pioneer secretary of Rook- 
wood Pottery, A (1) 5. 

Ramsden, Jesse, lens and optical-instrumeat 
maker, A (7) 161. 

Randall, T. A., A (4) 85. 

Reese, L. P., A (10) 247. 

Schott, Otto, and Zeiss Foundation, A (4) 91. 


Vogelgssans: M., art of enameling on iron, 
(10) 230. 


Weidlein, E. R., A (11) 272. 
Bismuth, recovery process, P (9) 224. 
Bismuth trioxide-lead monoxide, solid phase 
of basic lattice structure, A (3) ~78; 
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Bismuth trioxide (continued) 
bismuth trioxide-strontium oxide, solid 
of basic lattice structur<, A (3) 


Black and Preston, tensile stren 
ments of glass, correlation 


Blake jaw crusher for large rocks, A (8) 195; 
Dodge jaw crusher for smali uniform 
sizes, A (8) 195 

Blast apparatus, abrasive type, P (8) 196; 

Furnaces; 

Blast-farnace Slags. 

osives, active list of Bureau 

, B (2) 56; see also Explo- 


h measure- 
tests, A (4) 


Refractories. 


clays. See Clays. 
Blistering of enamels. See Enamels, defects. 
Blunging of crude kaolin, method and appara- 
tus, P (1) 23. 


Boiler feed water 
deaerators, A (2 
Boilers. See also Furnaces, boiler; Refrac- 
tories for boilers. 
heat insulation, types, I, A (7) 164. 
linings, slag at ‘ prevention, A (1) 16. 
settings, patching with mineral wool and 
fire clay, A (7) 164. 
steam, with ceramic insulator, P Gt) 260. 
water-tube, with wr te stokers, burn- 
in coke breeze, A 108: 
fibrous products, ) 162; 
see also Glass, fiber. 
nae of calcium silicates, process, P (10) 


Bonding clays and synthetic molding sands, 


and use, A (9) 222. 
Bonds (binders), See also Abrasives, bonded; 
Ceramic bodies and metal; Glass, joining 


or sealing; Glass, safety. 

between brick and mortar, petrographic 
study, A (9) 214. 

inorganic, for refractories, A (9) 215. 

booklets, bulletins), Abrasive wheel 
manufacture; technical control of dusts, 
B (6) 132. 

Active list of permissible explosives and 
ert devices approved prior to June 
30, 1939 ( Bull.), B (2) 56. 

Adirondack aypeese rocks and their meta- 
morphism, B (8) 199. 

American for Materials 
standards, 193 I; nonmetallic 
materials, Il; nonmetallic 
materials, general, III, B (3) 81. 

American standard specifications for gyp- 
sum plastering, 
for lathing and furring, B (2) 40 

Anatolian studies presented 
Hepburn Buckler, B (5) 105. 

Annual report ye mineral production of 


(2 

Annual report Nonmetals Division, fiscal 
year, 1939 ( Bull.), B (3) 76. 

Annual report of research and Ye 004 
work on coal, fiscal year, 1939 ( Buil.), 
(8) 197. 

Available raw materials for Pacific Coast 
iron aiid steel industry: Vol. I, summary; 
Vol. 1\, detailed data relating to markets 
and economic setting; Vol. III, detailed 
data relating to local domestic and foreign 
iron ore supplies; Vol. IV, detailed data 
relating to reducing agents, fluxes, and 

ractories, B (5) 125. 


of types of 


to William 


tion test (for lead ab- 


B (11) 267. 
tonite: ation, 
and utilignticn Bu ( Buil. 267, 
Better bathtubs, B (7) 1 
Bible and archaeology, 78) 

y of Vol. 13, 


Coyotepec, Oaxaca, 

Bureeu of Mines midget impinger, B (1) 

Cadmium and its compounds ( Buil.), B (9) 

Calcining of coarsely crystalline calcite 
( Bull. ,, B (3) 76. 


Canadian mineral industry in 1938 ( Bull.), 
B (3) 76. 


Carbonizin 
composition Sewell 
Wyoming mine, Wyoming County, 


B 
14. 
B 
Basophilic aggrege 
oueptien and lead poisoning), B (9) 226. 
Beneficiation of boron minerals, Metal- 
lurgical Division progress report No. 40; . 
beneficiation of boron minerals flota- 
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(booklets, bulletins) (continued) 
W. Va., of blendi coal with 
Alabama bed coal ( Bull.), B (2) 52. 


Catalogue of Italian Vols. I and 


Ceramic biliti Vi 
Costtti) 36 analysis of minerals by X rays, 


Bull.), B (11) 267. 
ore-crush- 


Chronic 
= 
southern states, 
Color oxides, 
practice, general theory, 


. I, B (2) 39. 
bustibility of coke in air ( Bull.), B (8) 


Vasorum Antiquorum, Fascicule 
3, U. S. A., Robinson Collection, B (2) 


Corrosion of by soda-ash foun- 
dry slag (Bull), B (6) 143-44. 
— in ustrial work ( Buil.), B 


ion, B (8) 182. 


ect ng 
bility of walls ( Bull.), B(9) 214. 
5) 121 testing for practical engineers, B 
Electrolytic recovery of antimony from 
antimonial gold ores, Metallurgical 
report, No. 37 ( Bull.), 
Electrometallurgical investigations: elec- 
trolytic method for production of calcium 
boride, Metallurgical Division 
report, No. 38 ( Bull.), B (9) 207. 
investigations, 
lurgical Di progress report, No 
( Bull.), B (6) 148. 


Enamel storage, B (1) 8. 
a of industrial hygiene, B (5) 


Engineering materials, B (1) 35. 

Engineering opportunities, B (1) 35. 
meers and engineering in Renaissance, 
(8) 206. 

Essential minerals for national defense 

(Bel). B (1) 28. 
ions at Dura- -Europos, B (4) 85. 

Ey kometer, = device for measuring yield 
"point of and oil-well 
drilling B (6) 146. 

Feldspar (Pail). B aif 28, B A 267. 

Fifty years in engineering, B (5) 129 

Filtration of atmosphere and its significance 
for dust iginneen, B (11) 272. 

Finding list for U. S. patent, design, trade 
mark, reissue, label, print, and plant 
patent numbers, B (3) 81. 

Fineness of solids and its technological 


(7) 176. 

on your product, B (7) 158. 

Fireproofing mine shafts, B a) 35. 

of building materials, B (8) 

Fuel flue gases; application and interpreta- 
tion analyses end B (10) 242. 


Geology of anorthosit nnesota 
of Lake Superior ae), B (9) 223. 

Geology and engineering, B (8) a 

chapters geo stable 

Glass, B 

Glas; year book and directory, B (1) 


Glass giart of Palomar, B (1) 35-36. 

Guide to workmen's compensation: the 
BG vito. its practice in New York State, 

| of sheet steel enamels, B (7) 


Handbook of chemistry and physics, ® (5) 


Historical presentation of electrotechnique; 
of high-tension line insulator, B 

saletiaieeed Annual Tables of Constants 
and Numerical Data, Vol. XI, 1931- 
1934, B (11) 270. 

- wee to crystal chemistry, B (1) 


Key to pottery and glass, B (10) 229. 
La—ene tests of explosibility of coal 
lusts made in U. S. 
(Bait. B (11) 264. 


and Great Britain 


and carbon 


Ceramic Abstracts—Subject Index 


g cases settled, 1933-1938, B Pt) 


129 


Legal aspects of cagineering, B (9) 226. 
Magnesite, B (3) 76. 

wo industry in Salem (India), B (7) 
Manual of industrial health hazards, B (9) 


Marketing talc, orate. and ground 
soapstone (Bull, Bd) 

Medical and = in industry 
in progr , No. 17, B 

Methods for obtaining size and 
wre brick and shapes (Bull. ), BO 


oscopic determination of ore minerals 
pen ), B (11) 267. 
Mineralogical investigation of chrome-tin 
pinks as ceramic stains, B (10) 229. 
Minerals, metals, and gems, B (5) 125. 
9, Bureau of Mines, 


Mining of feldspar and associated minerals 
in southern Black Hills of South Dakota 


ite, greensand; 

and dumortierite; 
meerschaum; mineral wool; 
olivine; serpentine; strontium 
and vermiculite (Bull.), B (1) 


M. K.S. units and dimensions, B (9) 224. 
Molten lead, lead oxides, white lead, and 
lead dry colors ( Bull.), B (10) 248. 
Monuments Asiae Minoris antiqua, Vol. 6, 
B (5) 105. 
jobs for minerals (Buill.), B (11) 


Mosaics of Antioch, B (2) 39. 

Nature of chemical bord and structure of 
molecules and crystals, B (1) 28. 

ey and origin of coal and coal seams, B 

in ceramic ware ( Bull.), 


Nogmealic mineral industries in 1(39, B 
) 
Occupation and health, B (5) 129. 
Ore-dressing studies: ‘Metallurgical Divi- 
Gon No. 36 ( ull.), B (6) 
148; properties of mediums 
for foat-and-sink concen 
ress report, No. 32 (Bull) B with) iD 261. 
Ore-testing studies: II; Metallurgical 
Division Progress report No. 39 ( Buil.), 
B (11) 26 
Outline t mineralogy, B (8) 199. 
Permissible electrically operated pumps 
( Bull.), B (8) 196 
Physical examinations in iron and steel 
B (7) 178. 
Pinite, new refractory (Balt.), B (11) 267. 
Pneumioconiosis (silicosis), of dusty 
lungs, preliminary report, BC 178. 
Polarizing comparison microscope f mw 
measurements, ( Buil.), (9) 
colors and color match- 
ing, B (8) 1 
Potash Bd ( Bull.), B (11) 267. 
ts tsmanship and its apprecia- 
tion, B (10) 229-30. 
Pottery made easy, B (3) 60. 
Practical enamel expert, B (2) 41, 
ees and semiprecious stones, B (5) 
125. 
Macedonia, B (1) 
on brucite deposits in 
and ‘Que bec and their com- 
( Bull.), B (11) 267. 
Preliminary report on living, working, an 
health conditions in tri-state mining area 
Oklahoma, and B (5) 


Procedure for applying for tests made on 
all explosives and blasting devices i 
Explosives Division of Bureau of Mines 
( Bull.), B (4) 97. 

Proceedings of 6th national conference on 
labor legislation ( Buill.), B (11) 272. 

Production of calcium borate from ~ 
manite by carbonic acid leach ( Buil.), B 
(11) 267. 

Production of refractories from South 
African magnesite, B (3) 69. 


Books bulletins) (continued) 


Vol. 19 


elemen 


Onutienies analysis by X-ray diffraction: 
iw of quartz (Buil.), B 
Radioactivity tests of rock samples for cor- 
relation of sedimentary horizons ( Buil.), 


from chi ys 


uction of fly-ash 
( Bull.), B (2) 52. 
Refining of enamelers’ clay, B (10) 231. 
Refractories for furnaces, kilns, retorts, 
etc.; chief raw and manufactured mate- 
rials and processes and machinery em- 
in production, B (7) 166. 
partment of Scientific and 
ndustrial ae 1937-1938, B (3) 81. 
Science since 1500, B (7) 176. 
Science front, 1939, B (6) 149. 
Shamva mullite, B (4) 92. 
Short story of technical glassware, B (10) 


Silicosis and asbestosis, B (3) 81. 

Soil analysis; hand of physical aad 
chemical methods, B (7) 174 

Stained glass of Middle Ages in England 
and France, B (6) 133. 

Staining of clay minerals as rapid means of 
identification in natural and beneficiated 
products ( Buill.), B (11) 268. 

Standard cageenens for porcelain enamel 
supplies, B (7) 158. 

Statistical summary of mineral industry of 
British Empire avd foreign countries, B 


( 

Statistical theory of strength of materials, 
B (3) 78. 

Steam boiler masonry installation, B (4) 


Study of materials in suspension, Missis- 
sippi River ( Bull.), B (5) 125. 
a index to periodicals, 1938, B (1) 


me on lime, B (7) 154. 
rsa yilite, and ground soapstone 
Tee ql) 28, B (11) 268. 
Tell el- oh, tablets, B (5) 105. 
Temple of Hibis in El Khargeh Oasis, II, B 
(5) 105. 
Test for acid resistance of porcelain enamels: 
I, flatware ( Bull.), B (7) 158. 
Testing and design of res piratory protec- 
tive (Bull), B (11) 261. 
porcelain enameling furnaces 
Bull.) B (7) 158. 


a. and practice of industrial drying, 
B (1) —23. 

Time study ana! 
ress report No. 3 ( Bull.). B ing, 

T phical bibliography of ancient 

gyptian texts, reliefs, and 

paintings: upper Egypt: chief 
temples ‘excluding bes), B (5) 105. 

Transactions of Oriental Ceramic Society, 
1938-1939: Vol. XVI, B (8) 182. 

of coal with oil ( Bull.), B (7) 
171 


Use of respiratory protective devices under 
abnormal air pressure, B (7) 178. 
Violations of safety orders, B (5) 130. 
Water glass, its ———— production, 
and application, B (10) 245. 
Wedgwood Club’s review for 1939, B (10) 
Welfare problems of mining industry 
( Buill.), B (1) 35. 
Wellman-Galusha gas producer, B (4) 98. 
sodium tetraborate recovery, P 
( 
Bons as accelerator in glassmelting, A (2) 


tented, gradual heating of 
borax for production, P (il) 27 
substitute, Siboto, in 
1) 1. 
Borax-free enamels. See Enamels, boraz-free 
Borax-salt mixture for salt-glazed ware, effect, 
A (10) 236-37. 
Boric oxide, beneficiation of boron minerals by 
flotation, B (11) 267. 
stalline, P (3) 78. 
— viscosity measurements and calcula- 
energy of glasslike sys- 
(8) 20: 
machines ith hydraulic system, P (1) 


Boron, beneficiation by flotation, Bureau of 
Mines investigation, B (11) 267. 
method for determination, A 
in small amounts and traces, determination 
method, references, A (8) 200-201. 


id) 
sonin| and compound 
B (3) 76. 
Com) 
197. 
39. 
Developments in coal research and tech- B (1) 28. 
Do: china “y sales make new record 
in 1939 ( Bull.), B (8) 199 ( Bull.), B (11) 267. 
Earl tery of Jebeleh re: Mining laws of Canada, B (2) 53. 
Minor nonmetals: carbon dioxide; . 
36. 
& 
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Boron (continued) 


in soils and plants, yo reaction for 
) 


air-dried, moisture content, A (10) 235 
artificial ‘drying, A (3) 7 
and ya A (8) 


bond gauge, P (2) 46. 

am clays and manganese, A (9) 

building unit, P (1) 14. 

Circle system: for 9 (3) 73; 
insulating firebrick for, A (3) 

coal firing, data, 170. 

com ve-strengt test vs. water- 
tion test, comparison, A (2) 46. 

conve for transporting clay, A (1) 20 

a = ormation by vacuum press, effect, A 

corrosion aud discoloration from soluble 
ae, effect of barium carbonate, A (1) 


crystallization of salts, effect, ly (3) 66. 

deaired, for paving, process, A (6) 139-40. 

defects, effect of clay pit, A (10) 237. 
rom Hoffman kilns, apparatus, 
oe aa by hydration of salts, A (3) 


, equipment, A 67. 

Eng types and methods, A (4) 92. 

face, disintegration, by of 
soluble salt, studies, 189. 

face, for regenerators, P (2) 46 

fire clay and shale, with nepheline syenite, 
A (4) 100. 

fire test for brick cement walls, A (1) 14. 

forming method and means, P (10) 235. 

frost resistance, effect of cords, A (3) 66. 

eee coefficients, method, A 

history in England, A (4) 92. 

hollow, P (2) 46, P ©, sees hollow sand- 
lime, process, A (6) 1 

setting in kilns, A (11) 


4 oS. = 


moisture keeping products 
dry, P (11) 258. 

ornamenting machine, P (6) 140. 

as” a in manufacture, solution, A (1) 

raw materials for, tests and control meth- 
ods, A (6) 140 

and roofing tile, y resistance, effect 
of position in kiln, A (10) 241. 

sand-lime: hollow, A (6) 140; manufac- 
turing difficulties, A (7) 163 . 

scored, strength increase, A (1) 14. 

ome in kilns, effect on long flame, A (9) 


221. 
one methods in continuous kiln, A (1) 
Ohio, A (10) 
and tile, apparatus for smoothing edges, P 
(3) 70. 


and tile: manufacture, P (3) 70; ro 
drier in production. Ye and economy, 
(1) 22; see also Tél 
types and properties, A (10) 2 
ted monolithic, tests, A ao) 235. 
vitrified, firing process, A (8) 189. 
ee, with salt glaze, composition, A (4) 


construction, 
235. 


wire-cut, manufacture, P (10) 235. 

Brick apparatus. See also Clayware apparatus, 
and specific types for production of clay- 
ware. 

automatic cutting, P (1) 23. 

brick press, P (9) 220. 

for brick, P 196; 

, ete., P (2) 50 
on cutting four brick simultaneously, A (8) 


for forming brick, P (6) 34, 189. 
for loading or handling, P (1) 2 
for ornamenting — P (6) 140. 
for rough surfacing, P (6) 140. 
1) 257. 
ustry and plants, dry-pressing equip- 
ment, A (3) 67. 


as firins, data, A (1) 24. 
iev plants, face brick, 


for cutting 


1938, A (4) 91-92. 


Brick ind 


Cables, 
t 
Cadmium and industrial use, ref- 


Cadmium red, manufacture, 


Calcium, adsorp 
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and plants (continued) 
machinery for winning = materials, A (10) 


240. 
Plainville, Ga., Brick Company, automatic 
stokers, A (9) 221 
uction 


t 
vaste y tty to driers, A (8) io 


os in Quebec and Ontario, 
A (3) 75. 
granules in granular 


magnesia 
=; , Separation process, P (10) 244. 
tario and Quebec, commercial wi 
cee, B (11) 267-68; deposits, A (10) 
possible use in refractories, A (6) 140. 


“Butter! curves for clays and fuller’s earth, 


process, V, A (10) 242. 

151; 

t ) see also asives; 

ishing’ materials. 
Grinding appara- 


See also 
— Pping apparatus; Polishing ap- 
par 
= P (3) 58, P (4) 84, P (7) 151, P (8) 


P (4) &4. 
heels, P (1) 2, Pi an P (6) 132, P 


device, P (1) 3. 
materials. See also Architecture; 


Brick; Clays; Clayware; Masonry; a 

ing materials: Structural mat 
—ie” resistant, tests, A (7) ‘163, B 
clays from Oslo, Norwegian deposits, physi- 

cal data, A (9) 222 rt 
one of dimensions and equipment, 
am. light-directing brick and walls, P (1) 


progress in nonmetallics, A (10) 247. 
carbonate rocks, analysis, A 
) 


“Built-up” multilayers, air, and water, rw 


mination of large wetting angles, A (8) 


200. 
Burners. See also Furnaces, and other types 


of heating apparatus; Refractoriss. 
epee, or natural gas firing, A (2) 


orated refractories for burner elements, 
P (8) 192. 
g machine, P (4) 84; see aiso Polish- 


ing apparatus. 
urton Bishop flocculation rule applied to 


hydrosols, A (6) 148. 
glass textile high-voltage 


erences, B (9) 223 
and other metallic ions, separation method 
and test, A (9) 223. 
P (6) 149. 


selenide, production, P (1) 34. 
materials, treating process, P (9) 


dolomitization by sea 


water, A (4) 99. 
phosphate rock, reaction with alkali 
carbonate solutions, A (10) 243. 

furnace with materials 


apparatus, P (9) 220. 


Calcite, county crystalline, calcining process, 


B (3) 7 
and wollastonite, equilibrium between, effect 
of catalyzers, VII, A (10) 245. 
tion titration method for 
determination, A (4) 100 
— cone deformation study, A 
) 
in glass, accelerated analyses, A (6) 135. 
pk phosphate, micromethods for deter- 
mination, bibliography, A (5) 126. 
silicides of, x of Debye-Scherrer 
s, A (11) 269. 
m alu te with alkaline solution, 
fused, treatment, A (1) 16-17. 
and CaO-Cr:Os:, equilibrium we A (4) 
100; melting points, A (9) 
and calcium silicate, hydrates, atin. A 
(9) 209. 


one compounds, properties and survey, 


A (9) 209 
heats of formation, tests, A (8) 201. 
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hydrated. studies, A (8) 183; a 
3CaO-AlsOa, studies, A 
Calcium al (“cement bacteria”), 
formation y existence, A 
Calcium borate f te by carbonic 
acid leach, Ba (11) 267. 
boride, electrolytic method for pro- 


tion of 


duction, B (9) 207. 
Calcium carbonate (calcite 
uilibrium, effect of CO: pressure, A (1) 


mposition and method of making, P (7) 
ee. chromate, decomposition at high 
temperatures, A 30; Ca chromate 
— Ca car xtures, decomposi- 
olen, Iv. (1) 31. 

silicates ‘diopside)— 


(Oz. phase studies, A (1) 
» apparatus for mak- 


leuci 


Calcium 
ing, P (1) 23 
Calcium orthosilicate, bibliography, (11) 273; 


tent review, (11) 279. 
SiO: which molar is 


um, VII, A (10) 245; reaction 
pressures of quartz and disilicates with 
ma double carbonates, VIII, A (11) 


~alumina—SiO:-Fe:Os, X-ray studies of 
com hydrates, A Isa: 
studies of 


and ferric oxide, active mixtures, reactions 
in solid state, A (1) 32. 
-ferrous oxide, cone deformation study, A 


(7) 174. 

—phosphorus ntoxide—H:O, uilibri 

criticism of Bessey, tudies, A 
rae, investigation of system, A (3) 


-silica-H:O, at 30°C., association of silicate 
ion in dilute alkaline solution, A (11) 252. 
calorimetric studies, (8) 


Calcium peroxide and magnesium oxide 
for fuorine content of soils, si om ma- 


hydration studies udies A (8 A (8) 
ot preparation, P (8) 203- 


and products thereof, 


P (9) 
um from soluble 
open-hearth basic slags, A (1) 20 
Calcium sulfate and blast-furnace ‘ slag for 
cements, P (2) 40. 
heat of hydration studies, A (5) 106. 
lasters, and cements, products, P (9) 209. 
cla: See Clays. 
Ve ceramic bodies for con- 


a and ceramic ware unions, P (11) 


Calite base for radio condensers, A (4) 94. 
fic value of coal, formula for calculation, 
A (8) 197. 
yy for cement studies, II, A (4) 86, 
diphenyl methane Bunsen t p Soe test on 
high-temperature sili- 
cate heats of melti 
for specific heats 
gases, A (1) 22. 


-ray, for me 
of A A (4) 97. 

flowmeter with variable orifices, A 


(3) 71. 
Carbon and carbon dioxide, primary reactions, 
A (8) 73. 
colloidal, as grinding aid in Portland cement 
manufacture, A (8) 194. 
semimicrodetermination, A 
) 
and hydrogen, determinations, effect of 
on combustion and 
sweeping times, A (2) 53. 


Boron carbide. See Abrasives. 
Boron oxide-SiO:, viscosity and activation 
energy data, A (8) 202. 
Borosoda glass, tempering, A (11) 255. st 
Brick. See also Building materials; Clay- . 
ware; Drying; Firing; Paving materials; } 
S @ jointing materials, 4 ; 
see also Structural materials. 
—_—— falling weight viscometer for high 
ou ydrostatic pressure tests, A (1) 22. 
Brown potentiometer, self-balancing record- 
B 
ite— 
~alumina-SiO:-COr-alkali oxides: effect 
of on calcite and wollastonite 
B 
Calcium silicates, 
ess, P (10) 23 
183; ntethod 
204. 
Calcareo 
223. 
Calcareous 
Calc 4 
Calc: 
orimetry, radiation correction and limits j 
of permissible error, A (6) 145. f 
Cameras. See also Photography. 
electron-diffraction, technique and theory 
for tests on metal surfaces, A (3) 71. 
lenses with low reflecting films, fluorite 
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Costes 
micr: tic: termina- 
oanalytical dete 


distillation with 
vertical retorts, P (11) 259. 
Carbonates, calcium, manufacture, P (11) 


270. 
Ca, and Na-Ca, cristobalite action, 
conten und basic, of beryllium, references, 
) 
of sodium and calcium, Shortite, in Wyo- 
ming, (5) 125. 
e reactions 
330°— A (8) 
bon dioxide-calcium oxide—Al:O:—SiOr- 
alkali oxides: effect of catalyzers on cal- 
cite and wollastonite equilibrium, VII, A 
(10) 245; reaction pressure of quartz and 
disilicates with alkali double carbonates, 
VIII, A (11) 270. 
reduction by graphite and coke, A (3) 74. 

Carbonization, electric, process for coal, A (2) 

51. 
at low tem tures and analysis of prod- 
ucts, A (6) 146. 

Carbonizing properties and petrographic com- 

position of West Virginia coal, B (2) 52. 
bon monoxide, resistance of refractories, 
id tests, A (1) 15-16. 

Carn e- albite-nephelite, Day and Sos- 
man temperature scale, equilibrium dia- 
grams, A (1) 33. 

Carnotite ores, Perny of uranium and 
vanadium, P (7) 174. 

Carslaw vs. Tranter methods of contour 
integrals for heat conduction, A (3) 71. 

bodies, North Carolina kaolin, use, A 


(7) 167. 
and crystallization proper- 
tres of fused minerals, effect of oxides, A 
(6) 147. 
ve process )1 
fired molded product, P (8) 185. 
magnaflux magnetic tests for cracks in 
automobile parts, A (6) 145-46. 
mass uction by radiographic method, 
A (6) 145-46. 
and welding rods, impact- and wear-resist- 
ant, A (14) 261. 
Casting slips. ips 
“a in high-strength cements, effect, A 
5) 1 


Cata esis, deposition of oxide coatings, A 


Cai e-ray tubes with 
manufacture, P (10) 234 

Celadon lain, cescription, A (10) 228; 
Ce ware, in ancient Chinese kiln 
site, ~ (11) 250-51; see also Art and 
artw 

Celite, CaO--AlsOs-Fe20; and CaO- 
AlsOs-Fe2O:-SiO: with molar _ ratio 
AlsOs:Fe2Os 2 or 4, A (6) 134. 

Cells, photoelectric: of selenium for precision 
photometry, A (1) 20; for sorting sands, 
A (5) 119. 

Cellular materials, P (11) 256; see also 
Ceramic bodies, porous; Glass, cellular; 
Porous ceramic bodies; and cross references. 

‘Cement bacteria,’’ calcium aluminosulfate, 
formation and existence, A (3) 77 

Cement cooler, P (10) 241. 

Cement industry my plants in Argentina, 
flotation process, A (7) 172. 

clinker coolers, efficiency, A (11) 260. 
continuous weighing and batch feeders, A 


(11) 261 
A (8) 71. 


crushing machiner 
feed chutes for rock, gravel, and cement, A 
(11) 260 
in Italy, review of silicosis, A (9) 226. 
Nazareth Cement Com y, direct-firing 
coal mills on kilns, A (11) 252. 
sl screens for grinding, A (11) 261. 
control, equipment, A (3) 79. 
Cements. See also Concrete; Gypsum; 
Mortars; Plasters; and cements, con- 
crete, and mortars under Refractories. 
and alkali metal aluminate with rs and 
silicic acid, manufacture, P (1) 6 
alumina, and pig iron, simultaneous produc- 
tion in blast furnaces, P (3) 61. 
a, and Portland, properties of mix- 
ture, A (4) 86. 
alumina, silica in, photocolorimetric deter- 
mination, A (8) 202. 
aluminous, ‘from aluminum phosphate ore, 
Ill, A (4) 
sluminows, « as bond for refractory concretes, 
chemical and hydraulic proper- 
ties, A (4) 86 


| formed at 


leading-in wires, 


Cements (continued) 
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aluminous, mineral content, A (6) 134. 
from barium charge, P (11) 252-53; 
barium sulfate charge, P (11) 253 
with blast- WW" slag, A (1) 5-6; Teview 

and tests, A (1) 6 
a0. oxide—SiOr-H:0, 
from ——y — and blast-furnace slag, 


40. 
sul and plasters, products, P 
) 209 
and AQ rocks, MgO determination, 
celite in, studies on solid solutions, A (6) 


from 


investigation, A 


cement-sand mortar, impregnating with coal 
pitch, A (8) 189. 

clinker, attack of ammoniac and amine 
salts of organic acids, A (5) —a 


clinker cooling, effect on enity, 4 (5) 106; 
rapid cooling by circulation, P (2) 40. 
clinker, phase composition in system 3Ca0O-- 


SiO: — 2CaO-SiO: 3CaO-AlsOs — 4CaO-- 
at clinkering temperatures, 
I-IV. V-VII, A (8) 202. 

colored, production, 4 (1) 6. 

crushing operations, A (8) 194 

crystal chemistry and X-ray studies, A (7) 
144. 

silicate, inversion, sturlies, A (5) 

evolution, radiographic study, A (2) 40. 

with fibrous components, P (2) 40. 

fine fractions, test methods, A (9) 219. 

firing developments, German patents, 1937- 
1938, A (5) 106. 

grinding with welded steel tube mill, A (5) 
121. 


gypsum in, wor method for deter- 
mination, A (8) 203 
psum, with white clay, process, A (4) 86. 
high. strength, effect of catalysts, A (5) 106. 
history of Maine mill, A (7) 153-54. 
hydrated, physical structure, A (7) 153. 
hydraulic binders, effect of pegatane on 
compression resistance, A (2) 40 
of seine blast-furnace slag, properties, 
(7) 154. 
kilns. See Kilns; Refractories. 
lime, and alumina, ———— cooling and 
treating apparatus, P (8) 1 
133. gypsum, British 1938, A 


x hardened without chloride, A 


(10) 230 

magnesia, high content, P (9) 209. 

hy uosilicate vs. fluorspar, effect, 
A (10) 230 


manufacture, P (7) 154, P (11) 252; prep- 
aration of raw materials, P g ) 76; pro- 
duction in two stages, P (2) 4 

plaster, and cement lime, be A (10) 
230 


Portland, adhesive, P (2) 40. 
and alumina mixture, properties, A (4) 


aluminum determination, direct method, 
A (5) 106 

chemical composition of phases, calcula- 
tion on basis of clinker chemical and 
microscopical analyses, A (1) 6. 

—— carbon as grinding aid, A (8) 


constitution, IV, A (5) 106. 

in dust samples, microscopic method, A 
(11) 261. 

flotation process, A (7) 153. 

with Georgia ocher for dam construction, 
A (3) 60. 

hydrated, structure studies, A (9) 209. 

and hydrothermal reactions, A (9) 209. 

magnesian, composition, P (9) 209. 

pozzuolana, with diatomite, effect of 
drying temperature on activity, A (3) 


60. 
production, ay 134. 
neaeee with fine silica sand, A (10) 


resistance to excess water, A (1) 6. 

setting time and strength, effect of CaCl, 
AlCls, and FeCls, A (4) 86. 

silica content, German specifications and 
use of electrolytes, A (7) 153. 

soluble silica and alumina in, analysis, 
(Japanese), A (1) 6. 

strength, effect of temperature with and 
without silica, autoclave treatment, A 
(10) 230. 

thermal coefficient of expansion, 
time tests, A (10) 230 

white, photocolorimetric 
of Fe:0s, MnO, and TiOs:, A (8) 202. 

white, process, P (8) 183. 


long- 


Cements, Portland (continued) 
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white, raw ma Js, “wi of porcelain 
kilns with basic linings, A (5) 106. 
Portland clinker. See also Cements, clinker. 
Japanese, X-ray yy I, A (5) 106. 
manufacture, P (8) 1 
polishing and etchi for maicro- 
scopic studies A tf) 153 
silica and R:Os determination, A (7) 175. 
pozzuolanic, control, 4) 86. 
pozzuolanic, ee silicate hydrate, 
calorimetric studies, I1, A (4) 86; calori- 
studies of system Si0:-Ca0- 
pozzuolanic, solubility of silica and R:Os;; 
hydraulic activity, to normal 
wy. products, A (9) 209. 
of bars by me- 
nical shaking, A (4) 96. 


with raw gy a, dehydration at 90°- 
110°C., A ( 

raw materials. p tion, P (3) 61. 

refractory. fractories, cements. 


for roads, Sainaie Berlin, A (3) 60-61. 

samplers, use of various types, A (11) 261. 

siliceous, for hot patching of retorts, com- 
position, A (6) 142. 

slag, Research Institute of Slag Cement 
Industry, report, A (10) 230. 

a lfated, with slag, composition, A (1) 


white clay-gypsum, process, A (4) 86. 


Centrifugal device, construction and 
tion, A (9) 219. 
Centr method for hy:trostatic pressures 


vs. water content of porous materials, A 


19. 

Centrifuges, ultra-: opeaue, for direct sedi- 
analysis, A (1) 21; 
type with ay oe recording, A (8) 
195; Sharples type particle-size deter- 
mination of collerdal systems, A (10) 240; 
sychronizing illumination in sedimenta- 
tion tests, A (1) 22. 

Ceramic apparatus, air measurement after 

deairing, A (9) 219 

for P ap 261. 

ceramic support, 

for dry-pressed adented ware, 
P (10) 241. 

and kilns, exhibition, A (11) 271. 

for weight changes during drying process, A 
(5) 119. 

worm press for shaping ceramic bodies, P 
(11) 262. 

Ceramic bodies, mixes, and ware. See also 
Porous ceramic bodies, and specific types 
of ceramic bodies and ware throughout 
index. 

ceramic flux for vitrified ware, composition, 
P (9) 218. 

compositions, P (11) 270; 
forming process, P (11 
ture, P (7) 170. 

drying, effect of steam or vapor condensa- 
tion, A (6) 145. 

dry-mixed, factors affecting physical prop- 
erties, A (5) 120; dry-mixing process, 
developments, A (5) 120. 

firing by continuous registration of physico- 
chemical changes in body, A (6) 147. 

glazed, union with glass, P (7) 178. 

initial firing, expansion strains, A (5) 122. 

lightweight, fluid-pervious, method, P (2) 
56. 


composition and 
) 262; manufac- 


and metal, joining process. See also Glass, 
joining or sealing. 
yy metallic pieces in porcelain, P 
(1) 19. 
joining, P (11) 272. 
preparation of seals, P (1) 36. 
protective enamel coating, P (11) 253. 
seal, P (7) 178. 
uniting method, P (7) 178. 
with metallic characteristics, 4 (1) 36. 
metallic luster in glost firing, A (2) 39. 
nonporous wear-resisting, “unfused zircon 
and glass bond, P (8) 194. 
plant tests with pyrometric cones, A (10) 
246; see also Cones. 
ro manufacture P (2) 56; process, P 
) 
properties vs. thermal expansion, A (8) 206. 
protective covering for electrical monting 
element with metallic heat conductor, 
(11) 264 
pyrite and marcasite, effect, A (6) 148. 
refractory, with adherent noble metal coat- 
ing for chemical apparatus, P (6) 144. 
sealed to glass, P (10) 234; sealing t to oom. 
P (11) 257; see also Glass, joining or 
Sealing. 
with silicon carbide, P (8) 192. 
translucent, process, P (11) 256. 


& 
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Ceramic bodies (continued) 
uniform products, relation of uniform py- 
rometer records, A (5) 121. 
vacuum-tight ceramic articles fused on soft 
glass, P (2) 46. 
vault, P (11) 259. 
Ceramic coa' See Coatings. 
Ceramic educa’ See Education; Research 
and research laboratories 
Ceramic industry. See also specific industries 
such as Enamel industry; Glass industry, 
ete.; Management; National defense; 


fey. 
A. L., President's address on, A 
a. Imperial Institute wartime service, 
A (8) 204-205. 
center of population, A (1) 34, 
marketing opportunities, 1940, A 
in Ohio, history, A (8) 204. 

Ceramic raw materials. See also specific 
types of ceramic materials throughout 
index 

and chemical resources in southwest United 
States, A (6) 146. 

direct-current resistance, tabular data, A 
(5) 126. 

eugineering, properties, B (1) 35. 

fine, centrifugal air separator, A (4) 95. 

os ultimate strength, studies, A (4) 

industrial research in the United States 
and other countries, 1939, A (5) 128. 

minerals of less common variety, A (3) 75. 

nondestructive testing, A (3) 71. 

in shredded form, endless screw press, P (2) 
50; worm screw press, P (11) 262. 

om sintered homogeneous oxides, A (1) 


Ceramic ware (fine). See Ari and artware; 
Chinaware; Colors; Decoration; Dei 
ware; Dinnerware; Faience; Glass; a- 
jolica; Porcelain; Pottery; Tableware. 


Ceric oxide systems, fusion-point diagrams, 
VIII, A (4) 100. 

Chabasite, zeolite mineral, composition, A (11) 

Chanak ware, Turkish peasant types, A (5). c 


105. 
Chemical analysis, boron, microtitration, A 


(1) 30. 
magnesium, colorimetric microdetermina- 
tion, A (7) 174. 
quantitative spectrochemical analysis of 
dilute solutions, A (8) 203. 
zinc and uranium, microgravimetric separa- 
tion, A (1) 30. 
Chemicai apparatus, chemical porce om 
ess at Lapp Insulator Co., A Oe tio) 237 
enameled, tests and production, A (1) 7. 
enamel-lined beer barrel, P (7) 158. 
glass. See Glass, chemical and chemical 
apparatus. 
laboratory ware for high-temperature igui- 
tion use, P (6) 144. 
Chemical industry, gas temperature measure- 
ment, equipment, A (5) 120. 
resources of the southwest United States, 
A (6) 146. 
Cone, colloid, ultrasonic waves, A (2) 
55; ultrasonic waves, effect on colloidal 
phenomena: action on thixotropy, V, 
A (7) 175; thixotropic systems with 
aluminum hydroxide, I, A (7) 175; thixo- 
tr Espeens of ferric hydroxide, II, A 
crystal, of cement compounds, and X-ray 
studies, A (7) 154 
crystal, introduction, B (1) 2 
of spinel A (7) 174- 


and physics, foe. assignment of uncertain- 
ties, A (7) 174. 
and physics, handbook, B (5) 127. 
Series of Transvaal System, 
and flints, comparison, A (3) 74. 
Chinaware. See also Dinnerware; 
Tableware. 
American, vitreous, 
process, P (1) 19. 
vitreous, elasticity of glaze, test data, II, A 


Porcelain; 


colored, production 


, See Ari and artware, 
Chipping of enamels. See Enamels, defects. 
of ferruginous bauxites, process, 
(2) 4 
Chromate compounds, production, P (1) 33 
Chromates of calcium, strontium, and barium, 
decomposition at 25% stage, diagrams, 
VILLI, A (1) 32 
manufacture, P (i) 33. 
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Chromates (continued) 

reactions at high temperatures, decomposi- 
tion: Ca chromate, III, A (1) 30; Ca 
chromate and Ca carbonate mixtures, IV, 
A (1) 31; Sr chromate, V, A (1) 31; Sr 
chromate and Sr carbonate mixtures, VI, 
A (1) 31; Ba and Ba carbonate 
mixtures, VII, A (1) 32; chromates of 
Ca, Sr, and Ba, 25% stage in decomposi- 
tion, VIII, A (1) 32; chromium trioxide, 
thermal decomposition, IX, A (1) 32. 

Chrome, mining in southern Rhodesia, com- 
position, A (1) 25-26. 

ore, deposits, geology data, 

bliography, A (9) 222; im India, A (5) 
tase in South Africa, A (5) 125; in 
Turkey, occurrence, uantity, and 
chromic oxide content, A (8) 199. 

Chromic oxide—CaO, phase stud- 
ies, A (4) 100, A fo) 223-2 

heat of formation, A (5) 138 

a Bureau of Mines data, B (11) 267. 

magnesium oxide, reactions in solid 
A (4) 101. 

rom Orsowa Mountains, chemical studies, 
A (6) 146; Philippine, source and 
duction data, A (8) 198-99; in Turkey, 
1938 production, A (2) 52. 

Chromite refractories. See Refractories. 
Chromium, determination by dipheny!- 
carbazide, A (2) 54 

iron, and Ai, separation from Co, Ni, and 
Mn by pyridine, A (3) 78. 
in ruby, fluorescent ions of, A (1) 26. 
spinel, synthetic, analysis, 

Chromium compound and beryllium for green 
ceramic color, P (1) 34. 

Chromium minerals, geology and world de- 
posits, A (11) 265. 

Ceqaeets ores, chlorinating treatment, P (3) 


6. 
Chromium oxide, analysis, A (5) 125 
-nickel monoxide, equilibrium diagram, X- 
ray studies, A (11) 270. 
c plating, hard, application, A (3) 


for molds for glassware, A (10) 232. 
trioxide, thermal decomposition, 
IX, A (1) 32. 

“Chromophor” nicke! for coloring synthetic 
silicates, A (1) 26. 

Circle em for brick and tile manufacture, 
A (3) 73; use and advantages of insulat- 
ing firebrick, A (3) 74. 

Circulation, forced, calculations with auxiliary 
ev tors, A (9) 219; see also Fans. 

Citrate- uble P:0;, determination, A (2) 
54 


Citrate solubility of dolomite, A (2) 53. 
C. 1. T. roll test for grindability of coal, 
51 


Classifier mechanism, P (5) 121. 
apparatus for fine-grained ma- 
terials, P (10) 241. 

Ciy-calcium carbonate-H:O-CO:, equilib- 
rium, effect of CO: pressure, A (1) 26. 
Ciey guns for blast furnaces, Bailey design, A 

(1p 15. 
Clay minerals, chemical composition and 
structure, relation, A (1) 27. 

illite and montmorillonite, effect of heat, A 
(9) 222 

montmorillonite saturated with various 
cations, hydration mechanism, A (11) 265. 

montmorillonite suspensions, qualitative 
color test, A (9) 22 

in soils, nature and properties, A (1) 27. 

staining for identification in natural and 
beneficiated products, B (11) 268. 

thermal-dehydration curves, and classifica- 
tion, IV-V, A (5) 125 ’ 
Clay pit, effect on brick and roofing tile produc- 
tion, A (10) 237 
Clays. See also Kaolins, and other types of 
raw materials. 

acid, Japanese, and Manchurian bentonite, 
tabular data, VII, A (5) 127. 

activation, P (5) 125. 

alumina extraction, processes, A (9) 215. 

aluminous, and int, heating, length 
changes and endothermic and exothermic 
effects, A (1) 26-27. 

American: for hotel china body, A (10) 
238; vs. imported, for whiteware bodies 
and for pottery, symposium, A (10) 238. 

and aromatic amines, color reactions, A (11) 


265. 

Belgian, and kaolin, AlrOs and FezOs deter- 
mination by volumetric method, A (3) 
75; dehydration studies, A (10) 243. 

beneficiation, studies, A (5) 121. 

bentonitic, for pottery, A (10) 242. 


A (2) 


333 


Clays (continued) 
and ceramic, of southern states, 
1934-1935, B (11) 267. 
bleaching, data, A (3) 74. 
es. deposits, geologic features, A (7) 


blunging, method and apparatus, P (1) 23 

bolus, micaceous sand, and Hupper earth. 
grain size and mineral analyses, detailed 
process, A (7) 172-73. 

bending. and pro +o of synthetic mold- 

sands, A (9 

for 15) 180 Dy classification, 

for brick, types of machinery 
raw materials, A (10) 240. 

—_ -firing, and manganese for brick, A (9) 


for winning 


building, Norwegian deposits, A (9) 222 

California: deposits, A (11) 264; for pot- 
tery, A (4) 99; for refractories, flint 
clays, A (7) 172; soils, colloid constitu- 
ents, A (5) 125-26. 

Canadian: (4) 93; 


for 


for casting slips, properties, A (7) 166. 

chemical analysis, A.S.T.M. recommenda- 
tion, studies, A (1) 29-30. 

china, or clay substances, treatment for 
removal of coloring matter, P (11) 268 

china, in Cornwall and Devon, England, 
data, A (3) 75. 

china, pane 1939, B (8) 199. 


china, with Schwerin 
clay minerals See Clay minerals 
dal behavior, relation to crystal! struc- 
ture, A 146-47. 
colloidal, .. .ation and film formation, theo- 
ries studies, A (1) 26; further studies, 
I, A (2) 52; II, A (6) 147. 
composition, A (1) 26. 
deairing, apparatus and review of advan 
» A (5) 120; see also Deairing 
d orizing Process, P (8) 199 
“agragile” vs. “‘argile,"’ 
diaspore, thermal dissociation, A (1) 28 
domestic, vs. ree in — rce- 
lain bodies, Pp A (10) 238, 
and Mississippi types, pH control, 
A (11) 265-66. 
electrodynamic determination, geophysical! 
studies, A (1) 26. 
for enamels. See Enamels. 
fine fractions, test methods. A (9) 219 
Finnish, mineral composition, A (2) 52. 
fire clays. See Claeys, refractory. 
flint: and chertsin South Africa, compared, 
A (3) 74; fiimt, Russian, general review, 
A (6) 148; see also Clays, refactory 
of Formosa, properties, A (3) 75. 
and fuller’s earth, experimental data, V, A 
(10) 242. 
consolidation problems, A (1) 
6. 


Germar- Al:Os extraction, A (11) 258; 
cerarsic, mineralogical constituents, de- 
—_ A (3) 74; refining process, A (10) 

43. 

in Hawaii, for ceramic uses, A (5) 122-23 

high-alumina, thermal method of analysis, 
A (10) 244. 

hydrogen-ion control to improve physical 
properties, A (11) 265-66. 

hydrogen-ion (pH) value, determination 
with glass electrodes, A (9) 222. 

Illinois pottery, characteristics, A (2) 52 
Japanese acid, capillary electrical phe- 
nomena, A (8) 198. ‘ 
and kaolins, Far East deposits, characteris- 
ties, A (9) 222. 
magnesium, pure, association of magnesia 

with silica, A (10) 242. 

Manchurian, chemical composition, A (5) 

125. 


XXII, 


methods of analysis, A (1) 27. 

mica content, effect on length changes, A 
(11) 266. 

mixing with water, method, P (3) 72. 

morters, strength tests, A (6) 140. 

new mineral substance, possible occurrence 
and composition, India, A (5) 124 

Norwe deposits for building material, A 

oxide determination, A (11) 269. 

physical characteristics (third degree), I, 

A (4) 99. 

physical and chemical characteristics rela- 

ase to working properties, A (9) 222 


physical chemistry as related to paper fill- 
ing, A (2) 52. 


roofing tile, A (4) 93. 

71 


ter through, theory of 


_B (3) 81. 
pottery, (10) 242. 
, physicochemical control, A (2) 


purification, types of clay washer: A (8) 
auaerying with scraper installation, A (3) 
and yoy purification by froth 


ref and es and 
ins clays, coagulation curves, A (7) 171- 


flint-clay refractories of southern Cali- 
fornis, A (7) 172; vey type, Sary- 
A (6) 148; see also 


position A) 26. 
"ino, purification, A ‘) 100. 
mullitization process, A (6) 147, A (11) 


‘or 
sand, and feldspar in Colorado, 
ware, A (10) 235. 


turated, permeability studies, A (7) 173. 
ond dispersion Guid motion, A (7) 


172. 
shrinkage ents with porcelain 
dilatometer, A (1 
soils, in’ with electrolytes, 


A (8) 74-75. 
in southern states, investigations, 1934- 
me results, 
(10) 


technological process, A (1) 27. 
thermal dehydration, IV-V, A (5) — 
classification of clay mii nerals 
construction, on, VI-Vit, A (5) 125. 


Ww base exchange, 


trea process, P (11) 268. 

Vall , vs. domestic substitutes, for 
enamels, A (8) 184. 

white H , description, A (0) 242. 

whiteware, | eth during initial 
(11) 266. 

Yentai clay slate, mineralogical structure 


ect of ‘variable lime 
and lays on zinc-vapor glaze 
colors, II, A “160. 

sheets for paper from bentonitic clays, 


A (10) 242. 
silicate mixtures, hardening 
mechanism, A (7) 176. 
Clay aqueous, refining process, 
P (2) 53. 


dewatering by electrophoresis, A (2) 52. 
ous for yield-point measurements, B 
filtration method, A (1) 20. 
of chemical control, A (7) 174. 
tnam, surface tension and thixotropic 
Cla: See k 
yware. ick; 
; Ceramic bodies; 
ing; Earthenware; Insulators; Masonry; 
Paving materials; Pipes; Porcelain; 
Porous ceramic bodies; Roofing materials; 
are; Structural materials; Terra 
cotta; Tile. 
fire-resistance tests, B 
(8) 189. 


clay bodies, base-exchange effect: on ad- 


Building ma- 
Deairing; Dry- 


sorption and tonnqvere strength, A (3) 
77; on (3) 77; on torsion 
properties, A 

deai . See 


drying control, A (1) 20; see also Drying. 
drying cracks, causes, A (3) 81. 
— development, progress report, A"(4) 


fired clay products: alterations, A (3)"72; 
raw materials and composition, A £9) 


flashing. processing materials and method 

A a ) 237. 

flue liners, improvement, A (3)™66; flue 
lining, P (11) 259. 


Clayware apparatus. 


Clayware industry, 
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(continued) 
iazed, draw and process of manufac- 


ture, P (3) 
masses, problems in, review, 


heavy, use of nepheline syenite, A (4) 100. 
my vitrified, for electrochemical field, A 


brushing P (3) 70. 

rir 4 clay with fat clay addition, 

nos nations, ‘causes from deairing, A (8) 

physical sopestias, effect of thermal proc- 
ess, A (3) 

plastic, effect of internal ~w YE on dry 
and fired characteristics, A (7) 168. 

for pre 


paredness A (11) 271. 
for radiator casing, A (4) 93. ’ 
theory and 


ne literature review since 1928, A 
spalling resistant, P P (3) &- 
steam treatment, A (3) 66. 
structural: manufacture, A (5) 113; re- 
inventory, A (2) ¢ 
or techni gk types, 

, anc Yardness 


tests, test machine, P to) 
tension 


thermal insulation of f 
value, A (1) 25. 
220. 


tubing, wire cutter, P 
See also Ceramic ap- 
peratus, and specific types of apparatus 
and equipment —— index. 
a machine, design for mouthpieces, A 


219. 
bate -weighing machine, automatic, P (3) 
ton eile production, A (10) 2 


blunging and P (10) 


clay-pin (6) 146. 
clay washers for purification of clay, A (8) 


core structure for clay extruding dies, P (4) 


for deairing. See apparatus. 
drilling tool, P (1) 
endless emai reparation and feed- 
of fo ceramic material in shredded form, P 
2 
extruding machine, P (2) 40. 
for fine cutting of rr wl into small disks 
and shells, P (6) 146. 
of hard-faced steel, advantages, A (10) 239. 
10) indented dry-pressed ware, P 
horizontal or vertical work screw press and 
clay cutter, P (11) 262. 
for materials handling, P (9) 220. 
matrix-making, and method, P (2) 50. 
progress in, developments, A 
nickel alloy cast-iron parts, A (1) 21. 
plasticizing equipment for mixing and 
treating ceramic materials, P {11) 262. 
for t modeling, portable, P (11) a 
for winning and transporting clay, A (10) 
240; see also Mining. 
wire cutter for cutting off clay tubes, P (9) 
; wire-cutting press, P (11) 262. 
wail — for shaping ceramic charges, P 
) 26: 
flowerpot manufacture in 
small plant, A (2) 48. 
marketing, 1940, A (7) 178. 
— progress, A (4) 96. 
working hours in Britain, A (10) 248, 


Clay-water-calcium carbonate system, effect 


of COs pressure on equilibrium, A (1) 26. 


Clay-water systems, monodisperse, effect of 


ggeeebed electrolytes on properties, A (3) 


Cl also Dust apparatus. 
caning, heavy-liquid (6) 146. 


of fuel oil, gauze filters, A ( 


of metals. also Abrasives; Inhibitors; 
Metals for enamels; Pickling; Sand- 
blasting. 


of enameled, and with 
liron products, use, A (1) 6 
of ‘aa. solutions for rust and forge scale 
removal, A (7) 156. 
See also Cements, Portland clinker. 
chemical and microsc 1 analyses for 
Portland cement, A ( 
coolers for, in cement A. Aa A (11) 250. 
for refractory dolomite products with 
watery bond, A (11) 258. 


Cobaitous oxid 


Colloidal clays. 
Colloidal gra; 


45. 
Colloidal silicic acid, action of HCl, A 


separa 
Colloids. 


Colors. 


Vol. 19 


Cloisonné, Chinese, process, A (5) 107; see 
ladon. 


also Art and artware; 


Clothfiex wheels, application, III, A (6) 131. 
Coal. 


See Fuels. 


Coal-ash slags. See Slags. 
Col for impregnating cement mortar, A 


Coatings. See also Glass, coated; Glass, coat- 
ings: Glases. 
cpertone, of media in dry ball-mill grind- 
A 194-95. 
uctile zirconium and titanium for 
ceramic ware decoration, A (9) 208. 
by electrophoresis of suspensions, A (4) 100. 
for wear-resisting welding rods and castings, 
A (11) 261. 


Cobalt and Co-C, X-ray tests, A (5) 126. 


colorimetric determination with 8- nitroso- 
a-naphthol, A (10) 244. 


Cobalt dusts, ‘smaltite and cobaltite, bio- 


microscopic studies of effect on cornea, A 


(9) 225. 
Cobaitinitrite precipitate, iodometric evalua- 


tion with ceric sulfate, A (8) 201. 
oxidation to CosO:, velocity 
tests, A (7) 176. 


Cobalt spinel from oxides in solid state, effect 


of transition points on speed of formation, 
A (4) 100. 


Coke. See also Fuels. 


for graphite production, A (5) 
and graphite for carbon dioxide reduction, 


4. 
Coke inclusion from peridotites, tests, A (1) 
in Holland, development, A (6) 


Coke ovens. See Ovens, coke. 
Colemanite, carbonic acid leach for Ca borate, 


B (11) 267. 


Collins-Oseland tube for bath 


A (8) 195. 


em; ture measurements, 
Colloidal behavior of to crystal 


A (6) 146 
Clays. 
e for coating cast glass molds, 
A (2) 42; see also Lubrication. 
rsed materials, bound water 
in. dilatometer for determination, A (6) 


(7) 171. 
; process of pro- 


structure, 


mobility studies, A (2) 54 
55. 


duction, P (2) 
Colloidal systems, particle-size tests with 
Sharples ultracentrifuge, A (10) 240. 


Pra) 100. behavior, effect of particle size, A 


tion and fractionation, A (7) 169. 
See also Soils. 
in ene clays, constituents, A (5) 125- 


chemistry of, disintegrating effect of ultra- 
sonic waves, A (2) 55. 

colloidal wy behavior with elec- 
trolytes, A (6) 146. 

effect of ultrasonic waves on colloid phe- 
nomena: influence on thixotropy, V; 
systems with aluminum hy- 
droxide, I, A (7) 175; wycity — 
of ferric hydroxide, il, A (11) 268. 

protective, adsorption studies, A (7) 175-76. 

repulsive forces between charged colloid 
particles and theory of slow 
and stability of lyophobe sols, A (4) 101. 

settling of dehydrated gypsum, ‘A (7) 154. 

soil, from North American arctic regions, 

ies, A (5) 127. 

soil, organic and inorganic, physicochemical 

renetions related to aggregate formation, 


Colorado School of Mines, index to publica- 


tions, A (3) 75. 


Colorimeter design, P (7) 169. 
Colorimetric determination of cobait, A (10) 


244. 
method for exchangeable magnesium de- 
termination vs. quantitative and volu- 
metric methods, A (1) 30. 
See also Decolorising; Photometry. 
chrome-tin pinks as ceramic stains, minera- 
logical tests, B (10) 229. 
~ \ aromatic amines, reactions, A (11) 


in clays, treatment for removal, P (11) 268. 
coloring materials, ‘‘chromophor’”’ nickel for 
synthetic silicates, A (1) 26. 
photometric measurement with dithizone 
method, A (2) 54. 
and color apparatus. See also Decora- 
tion; Pigments. 
for cements, P (1) 6. 
chart, P (6) 


Clays (continued) 
— 
269. 
ar a clay, exchangeable bases, A 
quartz determination, A (2) 54. 20. 
4) 92. and apparent 
leological strength, A (8) 195. 
and kilns, 
ws, ; see also Sots. 

in South African soils, methods compared, 

7 

_ and tion, A (9) ; 

| 
OF 


Colors and color appar: 


Comminuted material, 


1940 


atus (continued) 

for china and art pottery, A (1) 3-4. 

for coated surfacing material, P (1) 36. 

coloring oxides for enamels, 8 of raw 
matérials and fineness, A (7) 1 

Domsi monochromator for tests, . (10) 232. 

dry, lead t » B (10) 248 


for > 
(10) 231. 
for glass and ceramic ware, apparatus, P (9) 


glazes or +-4 coatings, processing clays 
A (10 
, heat-resistant, production, 
hotometer for matching 
lain 


Color Council report, A (7) 


opaque nonmetallic surfaces, method of 
designating, A (4) 85. 
oxides for vitreous enamels, B (7) 158. 
vie 9. for ceramic ware, types and use, A 
ent wr ceramic 


ware, composi- 
©) 218. 


ychrome decoration, glazes vs. metallic 

soluble salts, A (8) 192. 

for porcelain enamels, and color matching, 
katte, B (8) 1 

for porcelain 4 and 
matching of color oxides, A (4) 88. 

for pottery, new hues, 4 (3) 58. 

of drugs ‘chemicals, method 

of desiguntiug, A (4) 85 

for quartz glassware, P (11) 256. 

surface, chromatic illumination for Pe 
qeeien, and lightness, studies, A (7) 
1 


for vitreous chinaware, method, P ‘6 


for vitreous enamels, blems, A 
zinc- lazin, ect of variable 
and alkalis in ve, th, II, A (7) 166. 


pink pi 
tion, 


combustibility of coke in air, 
control method in automatic 


221. 
delayed, in downdraft kilns, A (6) 146. 


A (10) 241. 
method for carbon determination in boron 
carbide, A (6) 131-32. : 
of pulverized coal, space requirement, A (7) 
1. 


- and measurement in fuel 
2) 56 
eS of solid fuels, minimum tempera- 
ture determination, A (3) 73. 
use of Dwyer gp ay A (2) 49. 


Combustion 


Ly 53. 
be method, modified, for de- 
aon water in silicates, A (9) 219. 
, distributing means, 
P (9) 220. 
iron-free TiO:, preparetion, P 
trating 
als, P (7) 174. 
— for fluoride determination, 


also Refractories, concrete, and 


ess for nonmetallic miner- 


references. 

casting methods, A (10) 230. 

hardening by silica treatment, A (2) 54. 

structure chan, by gypsum crystalliza- 
tion, A (3) 7 

Condensers, ceramic insulating wy: with 
TiO: for dielectric component, P (1) 18, 

ceramic trimmer, bijou type, A (1) 19. 

Condensa C or Tempa S for rotatable disk 
for radio — es A (4) 04. 

condenser bushing, P (4) 94. 

glass, resistance and factor 
with radio frequencies, A (11) 2 

high-frequency types, tests for aakeai 
effect on densely fired and porous porce- 
lain, A (8) 194. 

for radio wy ye Calit and Condensa 
F bodies, A (4) 9 

Conductivity. See conductivity. 

Cones. See also Pyrometric rings. 

classification, stabilization of corundum 
suspensions, A (3) 57. 


Cones (contin 


contrasting color method, P . 


Costs. See M 
Couette viscometer, rotary type, A (7) 168. 
es of glazes. See Gi 


Cryolite, 
A (1) 
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ued) 
ormation study in part of system, CaO- 
FeO, A (7) 174. - 
yrometric, press, P (2) 50 
, anomalies in behavior, III, A (5) 122; 
use, IV, A (5) 122. 
for kiln firing control, A 


for measuring ‘snish, A 


werters. See Refractories. 
apparatus, car-loading conveyer, P 


rt of gr 1 mater ials, 


traasporting conveyances for clay, A (1) 20. 
wire it m glass industry, A (10) 241. 
Copper, 


imetric ees with tri- 
ethanolamine, A (11) 268. 
compounds and cyanogen compounds for 
-ruby om, P (8) 188. 
See Glass, Corning; Glass 
Corrosion, causes and maintenance of econo- 
mizer, A (9) 226. 
jum, ground, Gpteastion by cone clas- 
sification, A {3) 5 
‘for grinding wheels, 
of Naxos, A 83 


review, A (7) 175. 
anagement. 


ates. 

Cristobalite, action on lithium, calcium, and 
sodium-calcium carbonates, A (11) 269. 

from Sérospatak regioen, A (6) 


in Yellowstone Park, geological data, A (5) 


edite, random structures of layer min- 
erals, A (5) 124 


Cross-br 
by mechani 


Crucibles. 


efractories 


and capsules, 


steel. melting furnaces, 
or uction furnaces, refract com, 
tion, A (6) 143. a 
magnesite, for laboratory use, A (5) 115. 
for —— pure metals and alloys, produc- 
ion process, A (8) 19?. 
tilting, runner spout, P 
‘assifica- 
tion of particle-size bes mer ny A (1) 21. 
gyratory crushers, jaw crushers, and ham- 
mills for A (8) 71. 
¥, Dodge types, 
ios” 


operations in cement manufacture, A (8) 


194. 
for g electrocorundum 
A(l)1 
k breaker, slow- speed fixed-bar type, A 
240-41. 


and pe law of size distribution, A (9) 
with alumina, solu- 


emistry. See Chemistry. 
compounds, identification by X- 
ray analysis, B (11) 267. 
equilibrium in nepheline- 
oo mixtures with fayalite, A (2) 


of glass, mass method for determination, A 
& 186-87. 


of spinel luminophore, 
studies, A (7) 174- 7 
chemical bond and structure, na- 
ture, B (1) 28. 
or ferruginous material, 
crushed brick, A (9) 219. 
quartz, alpha—beta transformation, A (11) 


separation from 
quartz, piezoelectric properties and use in 


of crystals, II, A (10) 240. 
X-ray diffraction studies at high tempera- 
tures, A (2) 52. 
A e of Al metaphosphate, A (5) 


cutting 


d effec’ 
base n ‘soils A 
of cla based 
lat VI-VII, A ( 125. 
and colloidal behavior of clays. rela on, A 
(6) 146-47. 
vs. deformation of quartz correlation, A (4) 


substances, bibli- 


production, control, A (il) 
raw mineral-wool materials, P 


 — or clays into small disks 
and shells, of 6) 148; see also Clayware 


m pattern and pre 
49, A (11) 
61; see also Dust apparatus. 
for concrete furnace roof, A 


Davis plastometer test on bituminous coking 
pawl coals, A (8) 197. 


voli quartz for colorless and optical glass, 
A (4) 99. 


Deaerators, lication, A (2) 55. 
Deairing and dealing J 


air-meas- 
urement apparatus for plastic or semidry 

products, A (9) 219. 

of ie advantages and apparatus, A (5) 


and compression P (1) 23 
a wire-cutting press and cla 
lastic materials, P (11) 261-62. 
ot shed pieces of standard refractory 
brick, A (8) 190. 
lami ions from, causes, A (8) 189. 
eps brick, plant processes, A (6) 139- 


for refractories, smeceved A (8) 190. 
in roofing-tile plants, A (ab) 2 “230. 


cutter 


ine, structure 


development, patent review, 
for of 


er diagrams 
calcium silicides, A (11) 269 
vacuum pumps with automatic control, A 


Ti tetrachloride, 
apparatus and clay blunging, P 


(10) 241. 
of chromates, reactions 


Ca, Sr, and 
tion, vill, A (1) 
‘oxide, thermal 


decomposition, 
IX, A (1) 32. 
of kyenite, rate at various temperatures, A 


(10) 24 
also Art end @riwere, and 


‘39. 
3 60. 3) 60; method, P (4) 85; 
, shrinkage after firing, causes, 


(8) 10 108, P 230. 

glass and ce- 

deep-relief ornamentations on ceramic 
ware, P (2) 39. 

, ceramic, and market data, A (2) 38. 

» ee on daily life, processes, A (8) 


s for A (2) 39. 
zirconium and titanium for glass 


and (0) 281. volvin 
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Seger, manufacture: physical properties ee 
of materials used, I, A (5) 120. of nonmetallic inorganic . 
Staffordshire Seger cones “H’"’ series, his- phy, Il, A (8) 200. ’ 
tory of Seger cones, A (7) 170. } 
standard pyrometric, for plant tests of C 3 
ceramic materials, A (10) 246. 
Conjecto firing for wider temperature range 
and close: 
Contorograph 
A (8) 184. 
Inter-Society Con 
Cyanite. See Kyanite. 
pneumatic en compounds and copper compounds 
Cycl 
Cycl 
. Cc " 
extraction turbines. A (3) 79. > 
2400°F., A (2) 49. . 
of hydrocarbons, A (8) 197. D 
improved electric micro-combustion fur- ’ 
nace, A (2) 49. ; 
in industrial ceramics, control economies, (10) 239. 
Decaicomania. See Decoration. 
Decolorizing of clays, P (8) 199. 
of colored 
33. 
Decolorizing 
D 
A (1) 31; Se chromate and Sr carbonate ‘ 
Sombustion tube. efficiency in removal of mixtures, VI, A (1) 31; Ba chromate and q 
Ba carbonate mixtures, VII, A (1) 32; ' 
Aerographic, for porcelain and whiteware, 
copper stencils by galvanoplastic produc- 
Concrete, See tion, A (3) 59. 
art and industry, A (1) 3. 
on ceramic 
decalcomani 
paper, P ( 
decalcomani 
Cc A (6) 133. 
Cc 
application, and performance, I, A (8) 
design 
ductil 
Cc 


lief 
jeep-re ornamenta- 
tions, (2) 39. 


of glass. See also Glass, decorated. 


container design, fundamentals, A (4) 84. 


with enamels and fused colors, A (7) 159. dinnerware plan’ 
engraving bottles with sandblasting ap- Diopside—K AlSizOs—SiOr, phase studies, A 


tus, P (3) 72. 

etching recipes, 161. 

for signs, P (7) 1 
glaze for 

(9) 208. 
toy Spegeer curved surfaces, method, P (7) 
enue’ luster in n glost firing, A (2) 39. 
nonabsorbing aces, ) 40. 
soluble salts vs. 


lk-screen printing machine, P (9) 220. 
~—— mting, discovery of ler, A 


( 

of relief or intaglio to 

curved or irregular surfaces, P (2) 40 
photographic designs, P 


ling, pemeving enamel, solution com- 
P (1) 8 
a sous enamel steel and sheet iron, A 
types for air con- 
ditioning.” A 


Moisture, and cross 


of oo A (4) 86. 
gypsum, 
device for thermal analysis, A 
thermal, of clays, 1V-VII, A (5) 125. 
Delftware, English and Dutch, A (11) 251; 
see also Art and artware. 
fused porcelain, properties, 
molding process, P (6) 1 
lain enamel, satinchal teeth and crown, 
P (6) 135. 
porcelain teeth, P (1) 19. 
shoulderless jacket crowns with reinforced 
platinum matrix, A (10) 237-38. 
See Decoration, and cross references. 
tion of qome in lehrs, P (1) 12 
— of glass. See Glass, devitrifi- 


Diabase a apparatus, composition and use, A (8) 


Sinceene i in bauxite, Bayer method vs. radio- 
graphs, A (1) 15. 
clays. See Clays 
earth “oy filters, called “‘c 
dles,”’ A (11) 259-60. 

a oe occurrence and analysis, I, A (5) 
Diatomaceous peat, origin and use, A (4) 99. 
Diatomite in pozzuolana Portland cement, 

ry.” of drying temperature on activity, 


A (3) 60. 
a by froth flotation, A (8) 199. 
Dielectrics. also Insulators. 
ceramic ng 7 material with TiO: for 
condensers, P (1) 1 
ceramic, production, P (3) 71. 
condenser, composition and process, P (8) 


194. 
ey. ¥ of glass at high frequencies, 


A (2) 4 
high-quality, from ceramic products, P (1) 
amorphous and crystallized 


a = ments on porcelain and fiber glass, 
properties of insulating materials, a.-c. 
rn d.-c. current conductivity, III, A (7) 
Btenshey extruding, with core structure, P (4) 


Diffraction apparatus, Abbé type, A (7) 168. 
Dilatometer, de-Damm test for plastic 
4 bituminous coking coals, A 
7 determining bound water in soils, A (6) 


me Fa for length changes of whiteware 
clays and bodies, A (11) 266. 

See also Art and artware; 

Chinaware: Decoration; Porcelain; Tabie- 
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composition, P Dioxsil quartz, A 


Dinnerware (continued) 


ican hotel china body, symposium, 
translucent china, domestic manufacture, 
A (2) 48-49 
in aro. States, test data and methods, A 
) 
its. See Whitewere 
(1) 
33; melting diagram, A (1) 33. 
transformation of tremolite after heating, 
1X, A (3) 77. 
(2) 43. 


See also Air condition- 

administration of laws, A (1) 

lead content of bones, A (11) 

air-conditioning methods, a and 
ee for prevention, A (3) 7 

lution, problems, A (7) 177. 

- acotic ‘foci, mature of, research in 
France and Italy, A (9) 226. 

basophilic test lead absorp- 
tion and poisoning, B (9) 226 

benzol poisoning, prev2ntion, A (3) 79. 

bronchomycosis, roentgenologic aspects, A 
(8) 206. 

cadmium 
A (6) 1 

chronic mangane 
ing mill, B (11) 

dangerous pase self-writing gas graphome- 
ter, A (3) 80 

dermatitis, prevention, A (8) 205; in 
United States, data, A (10) 246. 

dermatoses, Illinois Workmen's Occupa- 
tional Diseases Act, A (9) 226. 

detoxication mechanism, lead and arsenic 
toxic effects, I, A (11) 271. ‘ 

dust atmosphere filtration tests, 

B (11) 

enamels with waite arsenic and antimony 

oxide, history, A (8) 184-85. s) 


— of industrial hygiene, B 
129-30 

gas masks for, manual for caretaker, A (3) 
80. 


(5) 


isoning, hematological changes, 
1 on, iu ore-crush- 


gastric ulcers, statistical research, A 
129. 

gastrointestinal, emong steel workers, A (5) 
128 


health hazards — control in pickling oper- 
ations, A (7) 1 

health program ie ‘mall A (5) 129. 

hernia, control, A (5) 1 

hydrofluoric acid, bil of injuries, A 


(4) 102. 
hygiene for small plants, A (5) 128. 
industrial health ds, B (9) 226. 


industrial hygiene and medicine, bibliog- 
raphy, B (6) 150. 
industrial nurse, A (11) 271. 
and injuries, compensation data, rt (6) 149. 
Italian review on silicosis, A (9) 2 
lead, anemia, physiochemical - aE of 
‘splenic and liver substances which de- 
crease erythrocytes, A (9) 226. 
and arsenic absorption through skin, 
studies, A (6) 149. 
and carbon monoxide poisoning, cases, 
1933-1938, B (5) 129. 
compounds, ingestion study, A (5) 128. 
content of human blood, I, A (9) 226; 
lead as poison, II, A (9) 226. 
danger and 178. 
ay On detection, A (5) 1 
lazes and BaCO; 
flux in dolomite glazes, A (9) 218. 
molten, lead oxides, lead dry colors, B 
(10) 248 
lead poisoning, fatal subacute occupational 
type, Berlin clinic, A (8) 205. 
high-calcium therapy treatment, danger, 
A (10) 246 
metabolism of (9) 226. 
and Parkinsonism, A (5) 1 
precision tests, B (7) 178. 
——— and treatment in Hungary, A 
) 14 
and silicosis, A (7) igh in West Vir- 
ginia Yr A (1) 34-35. 
studies, A (5) 128-29. 
living, working, and health conditions in 
+ gua mining area, A (3) 79-80, B (5) 


manganese as cause of Parkinsonism, A (5) 


Massachusetts, industrial medicine survey, 
A (6) 150 
medical and health in ‘industry, 
personnel (5) 1 
New tate Dept. L Labor recom- 


Vol. 19 


Diseases, industrial (continued) 


i ae on control of toxic gases, B 

occupational disease claim not barred by 
Statute of Limitations, A (7) 178. 

occupational disease claims, Ohio, A (5) 
129; analysis, 1939, A (9) 224. 

ee and health, B (5) 129-30. 

ophthalmologist and Workmen's Compen- 
sation Law in Pennsylvania and 23 other 
states, A (7) 178. 

osteomyelitis from brass particles in clothes, 
A (7) 178. 

Parkinsonism. See Parkinsonism. 

physical examinations in iron and steel 
industry, B (7) 178. 

plumbism, latent, effect of bismuth therapy, 
A (7) 177. 


Saranac Laboratory, silicosis study, A (8) 
205-206 


selenium hematological changes, 
A (6) 150. 
toxic gases and vapors in industry, detec- 
tion, A (7) 177. 
toxicity of organic solvents, A (7) 178. 
workmen's compensation in New York, 
rules for physicians, B (6) 150. 
workmen's compensation and occupationa! 
Geen laws in Pennsylvania, A (7) 
Workmen's Diseases Act in 
Illinois, dermatoses, A (9) 226. 
apparatus method for 
ten materials, P (7) 1 
Disintegration by ultrasonic waves: colloid 
chemistry studies, A (2) 55; action on 
thixotropy, V, A (7) 175; thixotropic 
systems with aluminum hydroxide, I, A 
(7) 175; thixotropic systems of ferric 
hydroxide, II, A (11) 268. 
of flexibly walled container (9) 2 
rsing organic, use in casting 
slips, A 
WE 4-3 flow, for plasticity, study, 
) 30 
Dissociation of FerO:; and FesO,, effect of 
SiOz, CaO, MeO, and AlsOs, A (3) 77. 
Distillation for moisture determina- 
tion, apparatus, A (2) 49. 
Distillation ucts, analysis and (esbenian- 
tion at low temperature, A (6) 1 
Distribution means for comminuted ,- ae 
flowing in duct, P (9) 220. 
e jaw crusher for small uniform sizes, A 


See also Refractories, dolomite. 

in England, deposits, A (1) 17. 

for glazes, composition and process, A (9) 
s 


and limestones in Ohio, use, A (8) 198. 
magnesitic, in Canada, A (3) 75. 
magnesium in, effect of particle size on 
solubility, A (2) 54. 
and siliceous limestone, progressive meta- 
morphism, studies, A (10) 243. 
of ea particle size, citrate solubility, A 
) 
Dolomitic lime putties, variations in proper- 
ties, (1) in symposium, B (7) 154. 
Dolomitization of calcareous sediments by 
sea water, A (4) 99. 
“Domsi” monochromator for testing colored 
glass, A (10) 232. 

Donnan equilibrium of soils, A (4) 99; 
retical study, X XIA, A (8) 198. 
Drawing co: chemical and physical 

tests, (7) 155. 


for nm enamel 
Det control, A (9) 210. 


7 abrasive types for core bits, A (8) 

of diamond dies, production process, A (11) 
49. 

drill sharpener, P (1) 2. 

and honing machinery, P (1) 2 


quarry, time-study analyses, B (a) 272. 
eo bits, design refinemen*s, A (3) 


of a dust control, A (10) 45. 
tool for ceramic materials, P (1) 23. 
Drilling mud, P (1) 28 


> eykometer for measurements, B (6) 


theo- 


metals, laboratory 


ae mercury electrodes. See Elec- 


Drying and drying apparatus, air counterflow 
method from tunnel-kiln waste heat, A 


(3) 71. 
a brick, moisture content, A (10) 
5 


calculation method for drying cycle, A (9) 
19. 


{ 
336 
colored glazes, A (8) 192. 
inting on jars, machine, P (6) 146. 
of 
Deh 
Deh 
146. 
‘ : 
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Education, ceramic (continued) 


Dusts (continued) 
Univ., and Univ. of Ill., A 


Dunite. 


Drying and drying apparatus (continued) 


of high- frequency 


of ceramic 
A (6) 145. 
cracks in clay bodies, causes, B (3) 81. 
driers, air and heat movement, principles, 
temperature and 


A (1) 21. 
artificial, humidity 
measurements, A (1) 22. 
chamber, A (1) 20; drying rate without 
artificial draft, A (1) 22. 
and kilns, P (1) ‘25. 
— and artificial, A (1) 20. 
ting radiated waste-heat, with 
“controll humidity and temperature, 
rotary, for brick and tile, use and econ- 
omy, A (1) 22. 
rotary, tire mounting, P (7) 171. 
warm-air continuous, data, B (1) 22-23. 
-= sands, installations, A (8) 186. 
grinding apparatus, P (1) 23. 
by heated air, methods, apparatus, and 
data, A (4) 95. 
ae. theory and practice, B (1) 


infrared lamp banks, for finishes and ma- 
terials, A (10) 239-40. 

of porous materials, tests, A (3) 71. 

pottery drying stoves, P (1) 23. 

of pulverized coal, tests, A (3) 73. 

rates, changes at a temperatures, ap- 


and other thin- 
walled At, P (8) 1 
of ceramic ta developments, 
A (5) 120. 
of ceramic bodies, factors affecting physical 
ies, A (5) 120. 
for electrical porcelain, A ®) 218. 
of porcelain bodies, A (4) 
See Forsterite. 
Dust apparatus. See also Dusis; Silicosis. 
for collection and separation of -_ mo- 
of particles, equations, I-II, A (5) 
collectors, problem of dust suppression, A 
(1) 34. 
constant feeding device for laboratory use, 
A (11) 260. 
cyclone dust collectors, flow pattern and 
pressure drop, A (2) 49, A (11) 260-61. 
dust-collection type, P (2 ) 50. 
dust-suction installation, A (3) 
electrostatic dust collector, A di 271. 
for grit and dust extraction from air and 
gases, P (9) 220. 
for heating dust-laden air, P (1) 23. 
“‘Huwood”’ dust collector, construction de- 
tails, A (7) 168. 
impinger, Bureau of Mines midget type, 
laboratory test results, B (1) 22. 
Kollix dust filter in gas masks, A (3) 80. 
for removing dust and other impurities 
from air and gases, P (8) 190. 


ware, steam condensation effect, . 


cobalt, biomicroscopic studies of effect on Ru 


the cornea, A (9) 225. 
collection and mathematical 
uations, I, A (5) 128; mo- 
ies, equations, II, A (5) 128. 
control -manufacturing plant, A 
at Pd 1 Motor Co., A (10) 246-47. 
in laboratory, constant feeding device, 
A (11) 260. 
in ore concentration and milling plants, 
_ A (10) 246. 
in rock drilling. A (10) 245. 
systems for metal-finishing 
A (6) 149-50. 
double-bolted Ait as standard for air- 
filter tests, A (1) 22. 
dust emission from smoke stacks, defining 
limits, A (2) 
factory control, A (11) 271 
filters and dust filtration methods in coal 
mines, A (6) 150. 
fine particles, and photographic 
measurement, (1) 2 
flue, and cinders from a calculation 
x dispersion, A (2) 55. 
and fiy ash, handling and disposition, A 
(3) 79. 
free silica determination, 
methods, A (10) 245. 
and fumes, industrial exhaust ventilation, 
technique and equipment, A (5) 120 
industrial hazards of fumes, A (5) 128. 
industrial, health damage and prevention, 
A (3) 79. 
industrial siliceous, A (5) 128. 
in industrial work, Bureau of Mines, data, 
B (1) 35. 
inhaled aluminum, 
150. 


industry, 


Trostel-Knopf 


injurious effect, A (6) 
in mine atmospheres, determination, A (8) 


mine, sampling with thermal precipitator, 
A (1) 34. 

in mines in tri-state district, conditions, 
A (3) 79-80, B (5) 130 

in mining processes, A (1) 34. 

— size, methods for fineness, A (10) 
45 

for calculation, A (7) 


percentage of different sizes removed from 
air by breathing, A (11) 271-72. 

photometric determinations, method and 
apparatus, A (1) 21. 

Portland cement in samples, A (11) 261. 

pyrophvilite, effect and control in North 
Carolina, A (8) 205 

quartz dust acidity, cause, A (1) 25 

in eearey industries, elimination, A (10) 

5-4 


silica, Al for arrest of toxic action on con- 
junctive tissue, A (9) 224-25 
ica dust hazards in steel plants, A (10) 


stone, for control of coal-dust explosions, 
research and tests, A (10) 247. 


Elastic-catapult 


Electric accumulators, 


plication, A (4) 87. 
Electrical heating element 


Electric eye for 
Electric firing and apparatus. 


Electric 


Electric metal spray gun (Schoop): 


Electrocorundum a 
Electrode assembly for furnace, P 
Electrodes, 


(3) 79. 
sed course in refractories, A (10) 


pottery course at Blue Ridge, N. C., A 
251. 

problems, A (5) 128. 

a» ied of status and progress, A (3) 


bet 4 Virginia Univ. extension, A (11) 
ineering, selected courses, A (5) 128. 
eter, automatic, for determination 
of specific gravity of gases, A (3) 71. 
nome for quartz fiber pro- 
duction, A (3) 64 


Elasticity, modulus of, and spalling, studies, 


I, A (5) 126-27. 


Elastic properties vs. viscosity of amorphous 


substances, A (1) 32. 
separators, and dia- 
phragms of glass threads, reads, P (i) 13. 


Electrical conduction in gases, liquids, and 


and references, A (8) 195. 
P 259. 


for ground-coat enamel 


solids, th 


with metallic 
heat conductor and ceramic protective 
coating, P (11) 264. 

ectrical plants and equipment, 

B (5) 121. 


testing, 
manual, 


Electrical resistance, a.-c., of porcelain and 


esium-silicate bodies up to 600°C., 

11) 259. 
thermometer, use, II, A (5) 120; radiation 
ont tical pyrometers, data, III, A (5) 


Electrical Senet of fibrous glass, A (5) 


109-10 


Electric discharge apparatus and cathode-ray 


tubes with ceramic bases, P (11) 255-— 56. 
-hearth temperature con- 


See Firing; 
Furnaces, electric; Furnaces for glass- 
melting, electric; Kilns, electric 

and flow control of molten 
glass P (1) 11; m6 for heating 
ths of molten ‘glass, P (2) 44 


trol, A (7) 1 


for enam- 
els, glass, and quartz coatings, A (1) 
11; electrospray ley for resurfacing 
worn iron molds, A (8) 195. 


Electric resistors, tubular, lead-free enamet 


batch, A (1) 7. 
analysis with Polarograph, 


Electrochemical materials, stoneware prod- 


ucts, A (2) 48. 
measurement of partial pres- 


oxygen, I, A (10) 233. 
and optical 


ties of metals, A (10) 227, 
brasives. See Abrasives. 
(2) 52. 
dropping-mercury, for lead analy- 
sis, (10) 244. 


-—— problems of mining industry, B (1) 
progr 5. 
80; standards, A (7) 178. Dutch ceramic ware of Halpern, L. H., A 
respiratory protective devices, B (11) 261; (4) 85: see also Art and artware. 

under ——— air pressure, Bureau of Dwyer CO: indicator, description, A (2) 49. 


Mines B (7) 178. 
Earthenware. See also Ceramic bodies; 


respirators: ess in design, II, A (3) 
electric arc furnace, types, A (2) 46-47. 


plese, low-resistance type, A (7) 159-60. 
‘or glassmelting furnace, P (10) 234. 
glass, for pH determinations, A (8) 71; 


for rock drills, ‘p (8) 196. 


tentative test code for dust-separating ap- 
paratus, A (3) 72. 

thermal ley for sampling 
dusts, 

Dust-pressed i, press tools, P (4) 97; 

dust ing of wall tile, A (9) 218. 

Dusts. also Air conditioning; Diseases, 
industrial; Dust apparatus; Safety; 
Silicosis. 

aerosols, definition, air and smoke 
abatement, A (5) 

air-filter test, , A (1) 22. 

in =: heating apparatus and process, P (1) 


air-pollution problems, A (7) 177. 
tos, air sampling, A (11) 271. 
ashes and carbons, standard air filter test, 
atmospheric, technical control of abrasive 
wheel manufacture, B (6) 132. 
in Sees industry, silicosis survey, A (6) 


in chrome brick industry, microscopic com- 
ponents, A (10) 246. 
coal dust-air mixtures, cloth filters, A (11) 


coal, explosibility, large-scale tests in United 
States and Great Britain, B (11) 264. 


Glases; Pottery; Stoneware 
chinaware, and porcelain, P (10) 230 
crockery, washing machine, P (2) 50. 
defects, India, A (5) 118 
for domestic cooking 134. 
Egyptian, A (5) 1 


for metallic luster, A (2) 39, 


(5) 104— 105. 

packing apparatus and wr ty (7) 170. 

raw materials in India, A (5) 1 

See also Clays; ea 

references. 

diatomaceous, of Japan, occurrence and 
analysis, I, A (5) 126. 

fuller’s, and clays, experimental data, V, 
A (10) 242. 

fuller’s, montmorillonite separation, proc- 
ess, A (8) 198. 

rare, microchemistry, A (5) 126 

See Management. 


cross 


Education. See also Research. 


ceramic, American RO Society Com- 
mittee report, A (8) 2 
m at State College, 
A (10) 
N. Y. State College of Ceramics, 


of clay, A (9) 222. 
glass, for potentiometric and conducto- 
metric titrations, A (11) 269. 
glass, at temperatures up to 100°C., 
on use, A (8) 195-06. 
lass, use of Na-Mg glasses, composition, 
A (8) 187. 
graphite and amorphous carbon, for elec- 
ies, A (8) 197 
vs. artificial. A (4) 95 
vs. particle size, 


data 


for heating baths of molten pase, P (2) 44 
mosaic, enameled mesh, P (1 
for Pah P (1) 23. 


Electrode 
Electrodialycis of soils, studies, IV, A (5) 126. 


for alkali metal manufacture, P 


Electrolytes, adsorbed, effect on properties of 


= clay-—water systems, A (3) 
of suspensions, A (6) 


conductors in, 


tion in coaguiation of sols, 


in ceramic plants, control 
ceramic ware by action 
electric 
e 
Eff 
eory 
Electrical conduit 
Electrical depo 
El 
encased arc-light fusing, with covering for 
_ 
¢ 
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es (continued) 
and ED laws governing interac- 


in soi 
=. A (11) 
‘or production of calcium 


boride, Bo) 207 
of Sb from gold ores, 
) 176. 


(7) 
168 
for metal sur- 


A (3) 71. 


construction details, A 


Electron’ ditt erns of silica and 
alumina hydrate, A (7) 177. 
preperation for 
4 
ge tubes with of 
metallic and Pi 23. 
Electron-impact eory for solid 
insulators, A (3) 70. 
Electron See Microscopes. 


bending on polished metal surfaces, 


A (11) 249. 
of clay, use of Schwerin ma- 


chines, A (5) 124. 
for steel-die ree in stiff-mud proc- 


: ess, A (2 
coating suspensions, A (4) 
for dewatering clay Suspensions, A (2) 52- 
ty and {-potential 
acid clay Japanese, A (8) 


microscopic method. for sony of ionogenic 
and nonion c¢ surfaces, A (4) 96. 

defects, A (3) 70; causes 

A (5) 118; process of 

(5) 118; see also Porce- 


remedies, 
manufacture, A 
separation, P (2) 50; for solids, 


A (7) 168. 
aod roperties and 
furnace-beating, su P (7) 171 
P (1) 23 
ubes, 
Elutriation, n 
divided minerals, 11, A (7) 169. sind 
Emery board and assembled unit, 
us am 


appara’ 
for determination, bibliography, 


A (7) 175. 

See Drying apparatus; 

Furnaces; Kilns; Spraying. 
ind and 
a Norge Div., description, A (3) 

6 

chemical apparatus, production wy in 
Leningrad chemical food plant, A (9) 


211. 
Chicago Vitreous Enamel Product Co.: 


archi ain enamel for in- 
conees, (7) color oxides booklet, 
B re 158 evuamel manufacture, 


century to present time, A (9) 2 
Crane Co. laboratory, research decribed, 


A (3) 61. 
Cribben ton Co., dip and spray 


bairlining of sheet-steel 
enamels, B 158 enamel 
furnace tests, B (7) 1 laboratories, 

a in feldspar, rapid process, A (8) 


ing borax count, A 


ion, packing, and field problems, A 


) 
Institute of Vitreous Ena melers, contribu- 
tions since 1934, A (9) 211. 
Stove and Co., mecha- 
ment t con- 
Lindemann, A. J., and Hoverson Co. 
75) 108, one-piece wrap-around, process, 
Moore Enameling and Mfg. Co., continuous 
U-type furnace and relocation of de- 
partments and cquipment, A (7) 155. 
Porcelain Enamel & Mfg. Co., standard 
fications jor porcelain enamel sup- 
@) 158. 
A (9) 210. 
urnaces 


Roper Geos cor. 


Stampi: 
scription, A = 


Enamel industry and plants (continued) 


Ceramic Abstracts—Subject Index 


Seeger, for refrigators, modern equipment, 
A (8) 184. 

one. Inc., refrigerator process, A (10) 

shop troubles caused by breakdown in 
process control, data, A (9) 210. 

to prevent loss, A 


. Co., production 


technique, 1939 developments, A (7) 155. 

trade schools for porcelain enamel person- 
nel, A (8) 184. 

uriform enameling cost system, develop- 
ment, A (9) 210. 

in United States, advances, A (7) 154. 

Western Electric Co., vitreous enamel de- 
velopments, A (7) 154-55. 

Enamels. See also Art and artware; 

tion; 
Opacifers; 
terials, porcelain enamel. 

acid proof batches, tests, A (2) 41. 

acid resistance and alkali resistance of 
vitreous types, A (6) 134. 

acid resistance of flatware, tests, I, B (7) 


tance, proposed Brit. Stand. test, 

(5) 

acid-resistant finishes and alkali-resistant 
finishes, A (5) 106. 
id-resistant, for sheet metal, composition, 
P (10) 231. 

adherence on cast iron, data, A (4) 87. 

adherence to iron, and iron oxide film, A 
(7) 155. 

antimony oxide and white arsenic in, his- 
tory of effect, A (8) 184-85. 


Decora- 


antimony, su ue, reactions during 
iting, A (9) 

batch tests, data, A (3) 61. 

for bathtubs. See Sanitary ware. 


for beer barrel, P (7) 158. 
black: batch composition, A (2) 40; for 
blackboards, borax-free, ey A (2) 
41, A (7) 156; see also Enamels, colored. 
borax content reduced, A 
borax-free, batch preparation, A (7) 155. 
for blackboards, A (2) 41, a AY 156. 
fly-speck prevention, A 
or low borax «ontent, 107; 
methods, A (t) 135. 
for — metal, speck formation, A (7) 
15 


substitutes in Germany, A (7) 155. 
with boric acid, low content, composition 
data, A (5) 107. 
for buildings. See Structural materials, por- 
celain enamel. 
castings. See Metals for enamels, castings. 
for cast iron. See also Metals for 
for cast iron, practice problems, A (6) 134. 
7, cast _ or steel, antimony coating, 
P (2) 4 
cast-iron types, adherence data, A (4) 87. 
for chemical equipment, A (1) 7. 
chipping. See Enamels, defects. 
clays for, refining processes, B (10) 231. 
clays domestic substitutes, 
(8) 1 


test 


cloisonné vases and bow!'s, process and 
kilns, A (5) 107 
coating cr _ interrupted or discontinu- 
ous, P (8) 1 
coatings, po to iron, P (9) 211. 
coatings, commercial finishes, B (7) 158. 
cobalt and nickel oxides, action, A (7) 
155. 
colored, and black, for ground coats, de- 
fects, A (8) 183; see also Enamels, black. 
and black ground coats, A (2) 40. 
black, “‘spotted,”’ and spotted,” 
one-fire process, A (8) 1 
contrasting coating, P (10) 231. 
matching —— whites and porcelain 
types, A (8) 1 
oxides, effect materials and fine- 
ness, A (7) 155 
for combination cooking vessel, P (7) 158. 
commercial finishes (Ferro Enamel Corp.), 
B (7) 158. 
cooking ware, terting roperties for electric 
cooking stoves, A (8) 184; kitchenware, 
ree glass, composition and use, A 


(6) 
blisters, viscous, or “‘glass-eye boil,”” A 
(5) 106 


dipping methods, A (7) 155. 
literature review, A (8) 


asta” blistering, common causes, A 


Enamels, cover-coat (continued) 


Vol. 19 


an A (6) 135. 
process, P (10) 231. 
sey y blistering: control and elimination, 
A (6) 134; im cover-coat types. viscous 
blisters and ‘“‘glass-eye boil,"’ A (5) 107; 
relation of yw to enamel- 


ability of cast A (3) 
blisters: effect of furnace gases, steam, and 
carbonic acid, A (7) 155; o> 


iy hic tests, effect of hy A 
230-31; in ‘dry 


process, causes, A (7) 1 
— at convexly bd, edges, A (2) 


8 and elimination, A (6) 134 

chipping resistance, tests, A () 6-7; 
chippin, resistance test meth- 
ods, A A ti) 

— of rejected pieces, A (9) 


in twa relation to hydrogen in steel, 


ng and nickel-dip 

or prevention, A (4) 86 

corrosion and porosity, data, A (1) 7. 

ground glass for prevention, 
) 41. 

enamel chemical equipment tests, A (1) 


fine \ cause and prevention, A (2) 


fishecaling: definition, causes, A (6) 
134; im ground coats, tests, A (1) 
the in sheet-iron ground coats, A (7) 

fly-specks, A. (7) 155. 

foundry defects, A (9) 2 

hairlines, A (1) 7; it Gf poor fit, and 
blistering, revention by design of 
castings, A (4) 8/; hairlining of sheet- 
steel enamels, B (7) 158. 

hydrogen in steel, — on coatings, dis- 
cussion, A (11) 2 

impermeability (denseness) test for de- 
tection, A (4) 88 

milling data, symposium, A (7) 157. 

from raw materials in India, batch com- 
position, A (5) 107-108. 

relation of cast-iron composition to pin- 
holes and er: A (9) 211. 

scumming, A (5) 1 

speck formation on sheet metal, borax- 
free, A (7) 157. 

of steel and cast iron, A (i) 8, 
A (3) 62. 

eee in dry process, cause, A (7) 

“<5 in cover-coat types, prevention 

) 135; effect of drying methods 

183-184; mill-liquor control for 

elimination, A (4) 87; of vitreous 
enamels, A (4) 88. 

in thin applications on ground coats, A 


(5) 107. 
definition, A (8) 183. 
denseness of enamel 


88. 
dipping Woe’ hand and tong process, 


data, A (7 
drawing com chemical ard physical 
laboratory control for 


layer, tests, A (4) 


tests, A (7) 
porceiain enamel metals, A (9) 210. 


draw _ and process of manufacture, P 


(3) 
th infrared lamp banks, A (10) 


drying process, effect on tearing, A (8) 
183-84 


dry-process, cause of sunflowers, A (7) 
sees cause of powder blisters, A (7) 
54. 

dry-process, control methods, A (9) 210. 

dry-process, symposium, A (7) 157. 

dulling process by Sb oxides, P (3) 62. 

dullness factor in mat types, borax-free, A 

roduction and batch composi- 


electric-fired, advantages and disadvan- 
tages, A (9) 210. 

European, and his- 
torical record, A (4) 

fine-ground, Lk dy A (7) 157. 

fluorine as preopacifier, effect, A (7) 155. 

fluorspar as flux, data, A (4) 88. 

frit, Seren, less familiar types, use, A 


5) 1 
frit, t, physical structures and tests, A (1) 
furnaces. See Furnaces, enamel. 


and fused colors for glass decoration, proc- 
esses, A (7) 159. 


~ 
(5) 108. 
Elec Sunbeam Electric Mfg 
L 
me 
ue. h and 
problems, A (4) 88; vitreous porcelain 
radiators, A (7) 155. 
ns pec 
tion, A (7) 156. 
) 7. 
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Enamels (continued) (continued) Enamels (continued) 


fused on metal, structure data, A (1) 6. 

fusion, processes, A (4) 88. 

glass-lined s chemical process equip- 
288. 


and glazes: improving, P (1) 8; 
tion for improvement, com eg 
(6) 149. 
grinding efficiency, effect of variables on 
—— operation, A (8) 183, A (9) 
adherence to sheet iron, 
A (8) 183. 
with cover coats, , effects and new 
types, A (5) oar 
dip and spray method, A (2) 40-41. 


See also Metals for enamels. 
etailed tests, 


composition, A 
raw materials from adia, detailed data, 
A (5) 107-108. 
for sheet metal, A (7) 157; with low 
borax content, A (2) 41, A (6) 135. 
tensile strength, ect on hardness, 
(7) 155. 
water-content control, A (5) se 
wetting agents, study, A (1) 7 
white, for iron, adherence, A (8) 185. 
hairlines. See Enamels, defecis. 
hardness, scratch test, A (4) 88. 
hardness, tensile strength and effect of con- 
stituents, A (7) 155. 
hardness, test methods, A (7) 155. 
history of cast-iron enamels in United 
States, A (7) 155. 
of cast iron and present trends, A @) 154. 
majolica and use of white arsenic, A (8) 
184-85. 
— tanks and processes, A (2) 41. 
rom 16th century to modern control 
methods, A (9) 210. 
h vy, b metal bases as cause of blisters, 
A (10) 230-31. 
(densencss) of enamel layer, 
tests, A (4) 88. 
Irwin consistometer for slip control, use, 
A (1) 6. 
kitchenware. See Enamels, cooking ware. 
lead-free, for pipe resistors, batch com 
tion, A (1) 
odiom. wet-process cast-iron, A (7) 157. 
for beer barrel, P (7) 158. 
process and data, A 


mB dial, P (6) 135; with luminous 
nonradioactive substance, P (3) 6 62. 

majolica, with white arsenic, history, A 
(8) 184-85; see also Majolica. 

mat types, borax-free, composition, dull- 
ness factor, A (2) 41; wo©rs. data 
and batch composition, A (7) 156. 

wy y European and American, 


A (10) 230- 
for metallic wy P a) 8; for metallic 
‘sodium anti- 


objects, process, P (2) 4 

mill addition, 
mons te, effect, A (7) 157 

milling, fine, with high opacifier additions, 
A (4) 88. 

molybdenum compounds in, adherence, I, 
A (11) 253 

for mosaic electrode, P (1) 8. 

nonreboiling sheets, laboratory and shop 
performance, A (1) 7. 

one-fire: batch composition, A (2) 40; 
for black and colored ground coats, A 
(8) 183. 

opacifiers. See also Enamels, white; 
Opacifiers. 

pa ney modern types, A (6) 134-35. 

epacifiers, zirconium oxide, solubility, A 
253. 

opacity changes, effect of “~~ y and low 
gravity 1 slips, A (8) 184. 

or coverage increase, development, 


opacity — fineness, effect, A (7) 155. 
opaque, superopaque wy | ty; 
actions duving smelting, A (9) 21 
Opaque, supero ue, mechanical setup for 
production, A (8) 184. 
a superopaque, opacity data, A (9) 


physica Properties, determination, A (1) 
a process. See Pickling, and cross 
references. 


Enamels 
pipes for building constructions, A (7) 


porcelain. See also Architecture; Structural 
materials, porcelain enamel. 
acid-resistance tests for flatware, I, B 
(7) 158. 
, effect of variation between 
draws on stamping of hollow ware, A 
(7) 155. 
for architectural uses, A (9) 210-11; 
data, A (7) 154; for modern architec- 
ture, ace treatments, A (9) 211. 
artificial crown for teeth or bridges, P 
(6) 135; see also materials 
— wet grinding, B (11) °53. 
ny 34 electric furnace for firing, A 


amre design and preparation, A (4) 


ors ceramic wall structure, P (1) 8. 
color oxides i - manufacture and match- 


ing, A (4) 88 
with caustic soda, A (11) 


with distilled water, A (4) 8 

drawing A (7) 
tory control, A (9) 210. 

elements, iodic arrangement, use, A 
(5) 109. 


fineness, settling test, A (7) 157. 
flow test for spraying, A (5) 108. 
indirect lighting fitting, P (11) 254. 
jobbing problems, A (7) 157. 
leadless-ty for cast iron, and applica- 
tion, A ay 107. 
luminous, for signs, A (11) 253. 
matching synthetic whites, A (8) 184. 
metal strength of, effect, A (8) 184. 
milling fineness, tests, A (7) 157. 
modern plant with mechanized equip- 
A (8) 219; see also Enamel 
industry. 
with nepheline syenite. for sheet steel, 
B (7) 167. 
a” — and additional applications, A 
4 4 
1938 developments, A (4) 86. 
opacifiers, fine milling with high opacifier 
additions, A (4) 88. 
opacifiers in mill, processes, A (3) 61. 
particle size vs. light reflection, relation, 
A (5) 108. 
otomicrographs, studies, A (10) 230. 
jain Enamel Institute. See Por- 
celain Enamei Institute. 
reflectance measurements of surfaces, 
errors, A (4) 87-88. 
ments, A (7) 1 
standards, on Standardiza- 
tion of Tests for Products, A A 157. 
standard specifications, B (7) 1 
for stoves. See Stoves. 
test data on furnaces, B (7) 158. 
trade schools for personnel training, A 
(8) 184. 
vitreous porcelain radiators, A (7) 155. 
wet-process control data, relation to 
foundry practice, A (9) 210. 
white, Stabilite for recoating, A (5) 108- 
109; use of Stabelite, A (4) 86. 


data, A (1) 7 
or pottery and sanitary ware, composition 
and chemical analysis, A (2) 40. 
powder ground, for metal castings, composi- 
tion, A (7) 156 
ey and application, control, A 
(7) 155. 
control in enamel plants, specifica- 
tions, A (9) 210. 
ive anys on metallic and ceramic 
ware, P (11) 253 
ae 4 materials and fineness, effect on color, 
A (7) 155. 
raw materials for ground coats, India, A (5) 
107-108. 
raw materials, loss prevention by storage 
process, A (5) 108 
raw materials, substitutes for German im- 
materials, A (3) 61. 
recoated: “‘Stabelite, of light-ebsorbing me 
= A (4) 86; Stabilite, principles of 
A (5) 108-109. 
, effect of particle size and re 
fractive index, A (9) 210. 
reflectance measurements, errors in weigh- 
ing of sample, A (4) 87-88. 


labora- 


P (1) eee al see also 
progress, literature re- 
view, A (9) 211. 


resistance to cmpeenen factors for cal- 
culating, A (7) 155. 
sanitary ware. See bathtubs and cast iron 


settling test and test for 
fineness of porcelain 157. 
sheet , process, A (8 hi 
sheet, hydrated sodium A. 4 
mill addition, effect, A (7) 157. 
= hairlining control, B (7) 158. 
“lithograph” 


“ie nitrite in cover types, effects, A 
vity changes, effect on opacity, 


gra 
A (8) 184. 
one-fire, A (8) 183. 
rate trope flow test, A (5) 108; see 
preying and spraying 


light absorption, A (5) 1 

storage, water from mill room for tem pera- 
ture control, B (1) 8. 

strength and Young’ s modulus of rupture, 
wer humidity and composition, A 

) 
strontium carbonate, use, A (7) 155. 
substitute materials. See Enamels, borasz- 


ee. 
superopaque. See Enamels, opaque. 
surface tion and cleaning. A (6) 134. 
suspension of, tests, A (4) 87 
.”" process, A (8) 183. 
domestic substitutes, 
ous and alkali resistance, A (6) 
colored, problems, A (3) 61. 
composition, P (7) 158. 
a gas as fuel in English plants, A (9) 


Enamelers, contribu- 
tions to industry since 1934, A (9) 


211. 
protection, history review, A 
P (7) 158. 


ec, P (2 
steels, A (5) 108. 
pipes. for building construction, A (7) 


scientific control, A (9) 211. 
for sewer systems, A (7) 157. 


of acid-resistant coatings, 

) 

tues for warm-water pipe system, A (8) 

wet-pr , fired in electric furnaces, A 
(95 210. 


ware of different dimensions, P (11) 253-54. 


A (5) i 
water 45 ‘mill addition, A (4) 


oun from mill room for controlled storage, 
B (1) 8. 


wet-process, leadless cast-iron, A (7) 15” 
white. See also Enamels, opacifier:; 
Opacifiers. 
white-clouded iron, P (1) 8. 
wie t coat, for iron, adherence, A 
) 

wire, enameled, P (11) 263. 

opacifier, solubility, A 


Be achievements in Renaissance, 
) 
——. developments in 10 years, A (8) 


education. See Educatso 
, contract law, A 
uni 


English 
x (10) 244. 


‘A (8) 79. 
ts and dimensions, 


aniiars ware. 
scratch-hardness tests, A (4) 88. q 
electrical deposition, process, A (4) | 
fishscale formation, A (7) 155. 
tearing, A (4) 88. 
technical problems, A (9) 211. 3 
test methods and problems of users, A 
) 
) 
) 
). 
" (11) 253. 
A fields of operation, B (1) 35. 
and geology, B (8) 199. 
1) glass industry requirements in rearmament 
LLU) program, A (il) 254. 
B (9) 226. 
pr , review century, (5) ; 
139. 
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English artware. See Art and artware; Glass, 
English. 


English Seg Porcelain, 
English Seger cones. See Cones. 
Saaies Canadian clays, process, A (4) 


ware, double-paste, draw 
and P (3) 7 


} dipoing, revolving rocker 
; and glaze coa coating for terra cotta, A (4) 
wet Process, J A (1) 18. 


Equilibrium between calcite and wollastonite, 
effect of catnlyzers, VII, A (1C) 245; 
quartz and disilicates, reactiun pressures 
with alkali double carbonates, VIII, A 


(11) 270. 

calcium aluminate and CaO-CrO;, A 
(4) ‘100, A (9) 223-24 

of clay-CaCOe H effect of CO: pres- 


erystal}‘zation with fayalite of NaAlSiO.- 
FeQ <2, A (2) 53. 

dehydration, for isothermal decom 
of sodi sodium silicates, A 


ition 


phase NaAlSisO:;-H KAISisOs— 
H:O systems at high temperatures and 
pressures, A (1) 32- 33. 

vapor-liquid, in system propane—isobutyl- 
ene, A (2) 52. 


chromium oxide-NiO, 
A (11) 270. 

for ieite—albite, A (1) 33. 

silica—AlzOs, nificance in refractories 
tests, A (6) ‘Signi 


Ceramic apparatus, and 
specific types of aur and equip- 


ment 
Etching of See "Decoration; Glass, 
decorat > 
of Chinese artware, 
history, A (7) 152. 


va) with forced and natural circula- 
tion, A (9) 219. 
ust em for Ford Motor Co. equip- 
ment, A (10) 246-47. 
bitions and expositions. See Art and 
coefficient factors by Mayer and 
, Havas for control in sanitary- 
ware glazes, A (3) 70. 
Explosives. See also Blasting; Mining. 
and blasting devices, ure for tests 
at Bureau of Mines, B (4) 97. 
ible, and blasting 
list, 1939, Bureau of Mines, B (2) 56 
protection of, and safety rules, A (10) 239. 


tus for clay and plastic ma- 
(8) 196 
for enamine machines, patent review, A (10) 


menaiee apparatus for clay, P (2) 50. 

for pottery manufacture, P (1) 23. 
eter for yield-point measurements of 
drilling 


artware. 


ons and oil-well 


clay suspensi 
B (6) 146. 


See also Ari and artware, and cross 


ancient, analysis, A (10) 228. 
Egyptian, body sue dynasty, A (11) av. 
— 14th century prayer niche, A 


(1) 


and porcelain, service tests, A (3) 70. 
Fans. See also Air conditioning; Ventilation. 

centrifugal, effect of bends at fan discharge 

outlet, A (2° 50. 
induced-é at, t, effect of bends in inlet ducts, 
49— 

tunnel, P ay 23. 
collection for history 
F e mineral, nontronite and kaolin 


eO-SiOs:, crystal in 

FeO-SiO: system, A (2) 53 
— phase equilibrium diagrams, A 

Federal research. See Research. 

Feeding apparatus. See also Glass apparatus. 
for apportioning materials into batch, P (8) 


196. 
font — for rock, gravel, and cement, A 
volumetric, P (8) 196. 
Feigi and Leitmeier method for magnesium 
carbonate in rock, A (8) 200. 
Feldspar, albite— and orthoclase—water sys- 


“Fiat” tableware, English 3K, 
Fiber glass. See Glass, fiber. 
Film formation and gelation of colloidal clays: 
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Feldspar (continued) 


relations at high tempera- 
utes, A (1) 32-33. 
in ‘Black Hd Hills of South Dakota, mining, 


Bureau of Mines data, B (11) 267. 

in glass industry, 1929, A (9) 222. 

history yy ment and growth of in- 

, and pyroxene and sulfide melts, 
action, A (2) 

potast, from crystalline ‘spessartites, A (7) 


(6) 
for glass batch, P (10) 


lamellar structure, A 


a determination, rapid method, A (8) 


from soll composition variations, 
A (1) 28. 
structure, modification 4 silica, morpho- 
ic relations, A (3) 7 
aws, method of (5) 


Ferric hydroxide, ternary system, II, A (11) 
Ferric oxide and CaO, active mixtures, re- 


actions in solid state, A (1) 32. 

-calcium and CaO-Al:O:- 
Fe:O;-SiO: with molar ratio AlsOs: 
FesOs 2 or 4, A (6) 134. 

and ferroso-ferric oxide, dissociation effect 
A SiO:, CaO, MgO, and AlsOs, A (3) 

manganese oxide, and TiO: in white Port- 
land cement, photocolorimetric deter- 
mination, A (8) 202. 

uction, P (1) 34. 
in sands, etic properties at low tem- 
atures, (5) 124. 

~zinc oxide and Fe:O;-BeO, equilibrium 

diagrams, A (1) 33. 


Ferrous oxide—CaO, cone deformation study, 


A (7) 174. 

-calcium oxide-SiOz, synthetic slags, vis- 
cosity studies, A (8) 203. 

in glass, accelerated analyses, A (6) 135. 
—manganese equilibrium stud- 

ies, A (11) 2 


spectral fine —w method for 


flame temperatures, A (5) 120. 
(6) 133. 


theories and data, A (1) 26; further 
studies, I, A (2) 52; studies —— 
self-supporting films from colloidal 

drous aluminum silicates, II, A (6) “a 


Film-processing equipment with temperature 


control and 


h 


Films, aluminum hydrate, identification for 


silicosis prevention, A (2) 56 


Filtering apparatus (filters), ceramic filters, 


history, use, and materials, A (11) 259-60. 
cloth filters for coal dust-air mixtures, A 
(11) 260. 
filter press with filler block, P (3) 72. 
gauze filters for cleaning fuel oil, A (1) 
glass, Abair air conditioner with fiber glass, 
A (4) 89. 
glass, air filter, P (2) 43. 
glass filters of known uniform pore size 
i colloidal particle dimensions, A (8) 


glass, and sieves and spinneret plates from 
plastic or molten ve P (11) 257. 
Oliver precoat and Wright cord filters, use, 
A (7) 168 
pore size in, maximum dimensions, A (8) 
195. 
standard air filter for dust tests, A (1) 22. 
wet pie. dry filters, for air purification, A 
(al 
materials, amorphous 
uartz glass, A (9) 219. 
Filter plates, corrosion-resistant 
types, physical data, A (5) 120. 
Filter rates for clay-oil slurries, A (2) 49. 
Filtration. See also Air conditioning; 
apparatus; Filtering apparatus; 
ing materials. 
of clay solutions, Gaza, A (1) 20. 
history of progress, A (7) 168. 
‘ineness. Grain sise; Particle size; 
and cross references. 
e-clay equipment for livestock on farms, 
A (8) 192. 
Fire A See Clays, refractory; Refrac- 


Fired ¢ A me products, alterations, A (3) 72. 


quartz vs. 


ceramic 


Dust 
Filter- 


Fire ‘resistance of building materials. 
Fire rae Mes brick cement walls under heavy 


Vol. 19 


Fireproof building structure, P (11) ne 
Fireproofing for mine shafts, methods, B 


Fir 


(1) 
eproof pa and paper coatings of 
Clay, A (1) 


products, building structure, P (11) 
Tractories, 


load, A (1) 14. 

See also Burners; Drying; 
uels; Furnaces; iins; Ovens. 
brick, coals and coal dust, A (7) 170. 
brick, effect of setting on long flame, A (9) 


Flames; 


221. 
— kilns, direct-firing coal mills, A (11) 


cements, German patents, 1937-1938, A 
(5) 106. 

ceramic, : steatite, effect of firing 
conditions on elasticity modulus, XII, 
A (1) 23. 

ceramic ware by continuous 
changes in 

47. 


istration of 
y, A (6) 


ceramic 
firing, A (5) 12 
ceramic ware, remote pao supply, fuel con- 
sumption data, A (4) 
Circle system for brick tile, A 2) 73; 
A’ (3) 66 


use of insulating firebrick, A SZ 
ong, panes coal values, A (2) 51, A (7) 


strains in initial 


clay flue liners, improvement, 


combustion control, A (9) 221. 

Conjecto system for wider temperature 
rauge and closer control, A (7) 170-71. 

control methods, A (6) 146. 

electric furnace for glass pots, A (3) 73. 

enamels, vitreous, use of gas, A (9) 211 

energy distribution in pulverized-coal fur- 
nace, A (2) 51 

fuel beds, temperature and combustion 
rates, A (2) 56. 


fuel- burning equipment and furnace de- 
sign, A (2) 56. 
oil, ‘‘gas oil,” and “‘heavy”’ types, use, 


A (7) 156 
gas in brick plants, (1) 24. 
gases, data, A (9) 2 


gas-fired Lik A (4) 
08. 


, equation 
and analysis, A (1) 24 

ignition in solid fuel beds, A (7) 170 

kilms, coal- vs. gas-fired, adaptability, A 
(1) 23-24. 

kilns, importance of draft control, A (6) 

146. 


long firing zone and oe fuel charges in 
circular kiln, A (4) 9 
low-temperature A (3) 73. 
luminous-flame, control in glass furnaces, 
A (7) 159. 
i i See Oxidation 
lain decorations with sayger kilns, A 
(3) 73-74. 
porcelain in electric tunnel kiln, A (5) 122. 
porcelain and whiteware, kiln reconstruc- 
tion in U.S.S.R., A (3) 73. 
pottery in England, A (1) 24. 
principles and types of kilms for ceramic 
ware, A (5) 122. 
pulverized anthracite silt, 
(2) 56 


pulverized-coal: effect of coal L 
A (11) 263; selection, A (2) 56 

pulverized coal-tar pitch, methods, A (2) 
51. 


direct process, 


with Seger cones, anomalies, III, A (5) 122; 
use, IV, A (5) 122. 
with Staffordshire Seger cones, A (7) 170. 
< See slags in Hoffman kilns, A (3) 
thermal history, importance, symposium, 
I-III, A (1) 25. 
wall-tile glazes with continuous electric 
kiln, A (5) 122. 
Firth hardometer for hardness test, A (4) 


5. 
se of enamels. See Enamels, de- 
‘ects 
Flames, flame pespegetian, factors affecting 
velocity, A (10) 241. 
luminous hydrocarbon, am temperature 
—— at, A (7) 17 
mperatures, : of flame gases, 
“— (7) 171; aethods, A (5) 120. 


| 
| 
ethane system in — region, XXVI, 
A (2) 51; Joule-Thomson coefficient of 
ae gas, natural, industrial use, A (3) 73 
glass color decorations, effect of schedule on 
quality, A (1) 24. 
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Flint and aluminous clays, heating, length 
changes and endothermic and exothermic 
effects, A (1) 26-27. 

nature and ori A (6) 147. 
ubility after action of water 
solution under pressure, A 


Float-and-sink ore 
soid ies, B (11) 261. 
and sedimentation, studies, A 


148. 
tion » composition and method 
P 208 


it refiec‘=rs, silvered glass vs. metal, 
A (5) 112. 
Floss Sxe Glass, fiber. 
Flota of boron minerals, B (11) 267. 


for cemeut industry in Argentina, process, 


A (7) 172. 
for cement ruanufacture, . A (7) 153. 
spodumene rock, 


froth, for bexeficiation 
A (8) 198. 
concentration, for recovery of minerals, 
A (7) 172. 
for diatomite purification, A © 199. 


for talc waste recovery, A (2) 5 
of mineral P (3) 


of Washington magnesite ores, experi- 

mental data, A (7) 172 
Flow. See also Fluids; Liquids; Plasticity; 

Viscosity. 

of plastic fluids, instrument for measure- 
ment, A (7) 174. 

test Vs spraying porcelain enamels, A (5) 
1 


and niyo strength of materials, studies, 
A(4 
of water: through plastic clay, theory of 
mechanism, B (3) 81; ing meter 
for flow rate, A (8) 195. 
werpots. See also Earthenware. 
design, P (4) 94. 
manufacture in small plants, A (2) 48. 
mechanized process, A (7) 166 
molding process, ram pressures en oblique 
om A (3) 71- "72. 
saucer, P (9) 218 
for water-cultured plants, P (8) 192 
with variable orifices, 
A (3)7 
glass, ith orifices for gas 
control, A (7) 16 
Flue gas. See Gases. 

Fluent materials, measuring and dis) 
apparatus, volumetric type, P (8) 196. 
Flues, brickwork, with self-closing safety 

covers for producer gas on kilns, A (1) 
25. 
flue lining, P (11) see; flue liners, clay, 
improvement, A (3) 66 
Fluidity, secondary, and thixotropy in enamel 
slurry, I, A (5) 108. 
Fluids, flow measurement in petroleum in- 
enn: A (3) 71. 
she” ceramic bodies, lightweight, 


Af... studies, A (6) 145. 
plastic, flow characteristics, instrument for 
measurement, A (7) 174. 
Fluorescence, photometric measurement for 
aluminum determination, A (7) 175. 
ions of chromium in ruby, A (1) 
6 


Fluorescent lighting, use, A (10) 246; see also 
Glass for lighting. 
orescent materials, composition, P (3) 
78; preparation, P (1) 28. 
and fluorescent element, P (1) 28. 
for vitreous enamel signs, A (11) 253. 
Fluoride, determination by concentration cell, 
Il, A (3) 78. 
double, of alkali and aluminum, 
production, P (10) 2 
Fluorine, determination from large amounts 
of aluminum, A (2) 5 
* determination, A 
4 
peroxidized titanium method for deter- 
_ mination, A (2) 53. 
hosphatic materials, determination, and 
urther wr Willard and Winter 
method, A (2) 53 
recovery by Willard and Winter distillation 
Process, A (2) 54 
in soils, siliceous materials, and organics, 
determination with calcium and mag- 
nesium peroxides, A (2) 55. 
Fluorite for treatment of camera lenses with 
low reflecting films, A (6) 138. 
Fluorspar, chemical and industrial applica- 
chemical analysis, A (10) 


suspen- 
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Fluxes oe whiteware bodies, lepidolite, A (2) 


Foaming CY aqueous liquids, prevention proc- 
P (7) 169 
Forsterite ( Gunite), ceramic properties and 
resistance, A (6) 140-41. 
-fa = te, phase equilibrium diagrams, A (6) 


orthosilicates, wit) (11) 284; 
tent review, (11) 2 

Tactories, deposits 4 ‘North Carolina 
and Washington, A (6) 141. 

and serpentines, fired, composition and 
structure changes, A (5) 114. 

synthetic, coloring by ‘‘chromophor”’ 
nickel, A (1) 26 

» Properties, and uses, A (11) 

258. 


Foundries. See also Refractories 
castings, control for wet-process porcelain 
enamel, A (9) 210 
enamel defects in, causes, A (9) 210. 
Foundry sands. See Sands. 
Fourcault glass and method. See Glass, 
FPourcault. 
French artware. See Ari and ariware. 
— lens. See Glass, optical. 
See Enamels, frits. 
Frock flotation. See Flotation. 
Fuels. See also Firing, and cross references. 
anthracite vs. coke, for graphite produc- 
tion, A (5) 115. 
anthracite, effect of oxidation on heating 
value, A (2) 51. 
anthracite, relation of ash composition to 
fusing temperature, A (2) 51. 
anthracite, combustion, mirimum 
temperature, A (3) 73. 
bituminous coal, chemis of phic 
constituents, fusain, I, (3) 72-73. 
bituminous coking coals, p’ ic properties, 
effect of pe' pears ary composition, A (8) 
197; eflert of oxidation, A (10) 241-42 
bituminous, for production of combustible 
gases, P (4) 98. 
by-product, in steel industry, A (2) 51. 
in ceramic industries, factors in choice, A 
(5) 122. 
coal, atmospheric oxidation at moderate 
tem tures, A (7) 170. 
— ic value, formula for calculating, 
A (8) 197. 
, hydrogenation tests, A (2) 


carbonization, electrical energy source of 
heat, A (8) 205. 
— process by heavy liquids, A (6) 


mee seams, nature and origin, B (4) 


and coke, rapid 
method, A (8) 2 

coking, oxidation ‘tint on carbonizing 
properties, A (7) 170. 

drying and hydration a @) 73. 

electric carbonization, A (2) 5 

vs. gas for continuous kilns, i (1) 23-24. 

grindability, C.I.T. roll test, A (2) 51. 

hydrogenation of banded constituents, 
attrital matter and anthraxylon, A (3) 
73. 

hydrogenation of high-volatile bitumi- 
nous coals, proximate analysis and 
aa of products, A (8) 
197. 

Illinois: Indiana, and western Ken- 
tucky, correlation of minable types, A 
(1) 24; problems in preparation, A (2) 
51; selected, effect of preparation, on 
ash fusibility, A (2) 51 

individual laboratory tests, interpreta- 
tion and use, A (7) 170 

moisture content, relation to other 

rties, A (3) 73 ° 

noncaking, for smokeless fuel, A (3) 73. 

oil treatment, A (2) 52, B (7) 171. 

permanganate oxidation index, A (2) 51. 

Pittsburgh seam, hydrogenation of petro- 
graphic constituents, A (3) 73. 

pulverized: combustion or require- 
ment, A 171; effect of properties 
on firing, A (11) 263 

research and eatin 1937-1938, 3 
(9) 221; 1939 —9y B (8) 197. 

selection, procedure, A (2) 51; laboratory 


process for slate removal, 
A (3) 7 
splint oo hydrogenation of petro- 
graphic constituents, A (3) 73. 
for underfeed stokers, A (2) 56. x 
West Virginia, carbonizing properties 
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Fuels, coal (continued) 
and petrographic composition, B (2) 


pi pitch, pulverized, firing methods 

coke for (to) 341 stokers of 
water-tube boilers, A (10. 

coke, combustibility in air, ah 197 

Northern e Research Lab., tests, 


A (8) 197. 
coke, for tests, A (8) 197. 
flue gas, application in tation of 


gas analyses and ony B (10) 242. 

fuel consumption data: for tunne! kiins, 
A a 98; on tunnel and box kilns, A 
(10) 242. 

fuel oil, “ oij,”” and “heavy fuel oil,’ 
data, A (7) 156; see also Fuels, - 

fuel oil, gauze filters for Symes. A (1) 24 

gas, for brick plants, A ms 


in England, 4 a 211. 

for heating installation, A (3) 7 

liquefied, preparation and use, A “3) 73 

mixtures, thermal diffusion measure- 
ments, A (1) 24. 

for atmospheric-type burners, A 

natural, industrial use, A (3) 73. 

es supply for ceramic ware, A (4) 


in trade and industry, A (3) 74. 
gas-producer control, fundamental! prin- 

ciples, A (4) 98 

pitch, pulverized, data, A (1) 24 

isoparaffinic high-octane, geatios, A (3) 73. 
lignite, grate-fired, A (2) 56 
oil, heavy fuel oil, conditioning process, A 

(11) 262; see also Fueis, facto 
oil-refinery, burner design, A (2) 51. 
Orsat chart for analyses, A (3) 73 


pulverized, direct firing, A (2) 56. 

smokeless, from noncaking coals, manu- 
facture, A (3) 73. 

—_ for bauxite sintered charge, A (8) 


solid: uw studies and nomograph for 
kilns, A (7) 170; temperatures, 
apparatus, A (3) 7 

solid, minimum temperature of sustained 
combustion, determination, A (3) 73. 

solid, sulfur determination, apparatus and 
process, A (1) 24. 

Fuller’s earth. See Earths, fuller's. 

Fumes. See Dusis; Smoke stacks. 

Furnaces. See also Burners; Carbonisation; 
Firing; Fuels; Kiins; Ovens; Pots; 
Refractories; Retorts; Stokers; Tanks. 

for abrasive metal carbides, P (10) 228. 

annealing: heat-tramsfer data, A (3) 73; 
portable, design and tests, A (5) 121; 
see also Annealing; Lehrs; Tanks. 

atmosphere control, for protective 
atmospheres, A (11) 262 

automatic control of furnace atm spheres, 
auxiliary controls, A (6) 146 

basic electric, for steel castings, A (9) 215 

basic open-hearth, construction and opera- 
tion, A (10) 235. 

biast-: alumina cement and pi ‘iron, simul- 
taneous uction, P clay guns, 
Bailey . design, Ad ) 15; linings, ex- 
amination of brick from furnaces to be 
relined, III; linings of blown-out fur- 
naces, IV, A (7) 163-64; see also Re 
fractories, blast-furnace. 

boiler: insulation and refractory saytes. 
ments, A (11) 258; modern types, 
56; see also Boilers; Refractories 

brick or blocks, P (4) 92 

calcining, with muffle, P (9) 220. 

cont) pulverized, distribution of energy, A 
(2) 51. 

combustion, high-temperature, 2400°F 
A (2) 49. 


construction ( 
Co.), P (9) 217. 
continuous, reconstructed from periodic 
furnaces, A (3) 64. 
continuous, thermal insulation of structures 
by air, I-II, A (1) 25. 
controlied-atmosphere, protection for, P 
(8) 197. 
cracking, design fundamentals, A (2) 47 
crucible, constructioa, 1) 23. 
double-grate firing, A (4) 97. 
in eastern United States, applicaticns and 
fuel-burning equipment, 2) 56. 
electric. See also Firing; urnaces for 
glass production, electric; Kilns, edec- 
tric. 


Hearth Combustion 
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Furnaces, electric (continued) 
abrasives 


for gtinding-wheel in- 
dustry, A (1) 1 
— Heroult incite, A A (2) 46; with 
for por- 
ott 4) 87; U-shape 
conveyer, uel oil vs. elec- 
trical consumption, A (5) 107. 
concrete li for lids, nO) 117. 
-heated, for light 


crucible, 

metals, A (3) 72. 
at 1800°F., construction, A (3) 73. 
— type for firing glass pots, A (3) 


for enamels, vitreous wet-process types, 
advantages and disadvantages, A (9) 
210; see also Furnaces, enamel. 

for glass. See Furnaces for glass produc- 


with Globar rods for thermal-resistance 
tests on refractories, A (5) 114. 
for heating molten glass, P (4) 93. 
high-frequency, ¢ linings for, proper- 
high-frequency: 14. aw 
- on linings, 
ts in Sweden, A (1) 14. 


(8) 196. 
determination, A (7) 


ee type, A (2) 49. 
protective gases, preparation, A (11) 


coaierneeat. with SiC heat resistance, P 

11) 26 

sommes tube, for fusing quartz and other 
hard- melting materials, P (8) 196. 

steel, P (7) 166. 

op” steel manufacture, arc and high- 

induction types, compari- 

(7) 1 


measurements 
to 1000°C.. A (8) 190. 


box-type or U-shape con- 
tinuous conveyer types, fuel oil and 
energy consumption, A (5) 
107; vitreous wet-~ advantages 
and disadvantages, A (9) 210; see also 
Furnaces, eleciric. 
firing grate, P (7) 158. 


. heat-loss data, A (11) 
temperature regulation, A (5) 


ith Ih type, for fom. A (2) 41. 
iant tubes, A (11) 253. 
with refractory radiant tubes, A (11) 


tests for porcelain enamel work, B (7) 
1 


forced circulation fuel-fired, P (2) 52. 
gas-fired: improvements, A (4) 98; indus- 

trial, tion of combustion gases, 
tabular data, A Sst: test, high-tem- 


Pots, 
Tonks glassmelting. 
pressure-control systems for 
-glass tanks, A (4) 8 
bets. eeding P 255. 
construction, P (3) 5) 113. 
continuous, ‘reconstructed ion periodic 
furnaces, A (3) 64. } 
—_, (2) 44; electrically heated, P 
)9 
electrically heated mou ce for threads 
or P (11) 25 
— annealing, for colored glass, A (3) 


electric, for Pie) ise or fining, P (1) 11. 

electrode, P 4; for heating glass 
other conductors, P (8) 

and enamel, temperature regulation, A 


(5) 122. 

feeder, P (7) 162; feeder and method of 
feeding glass, P (3) 65; see also Glass 
apparatus. 

lorehearth and temperature control for 
molten glass, P (4) 91. 

feat fo perature measurement, A (5) 111. 

t i in in pots, fuel data, A (4) 90. 
ame ends of rods and tubes, P (7) 


“corrosion tion by chemical 
corosion prevention y chemi 


Furnaces, for glass production wy} 


usain phase of 


Galvano 


Garnets, 
Gas a 
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luminous-flame Exias. control, A (7) 159. 
P (2) 44 
method, P (1) 12. 


paddle, P P (1) 12. 


peri 
A (3) 64. 

pot, heated by hearth automatically fed 
from underneath, P (1) 13. 

sor gas, for colored glasses, A 


shaft and tank combined, A G)) 3 254. 

Simplex tank, operation, A (3) 6 

sodium chloride substitution a soda, 
tests in shaft kilns, A (8) 187. 

suitable size for plant economy, A (7) 161. 

tank, for chemical glass, with circulating 
and transverse movements of flame, 
A (11) 255. 

tank with dynamic viscosimeter, A (11) 


Rented, P (9) 212-13. 
tion, Thermocolor 


into continuous 


cating paints, A (1) 22 
wall construction, P (7) 162; walls, P 
(7) 163. 
water-spray curtain for protection 
workers near furnaces, A (5) 112. 
heating elements and P (7) 
heat losses in walls 
charts for calculation, A (11) "262 
induction, P (2) 50; high-temperature, 
thermocouple errors in, A (5) 121; for 


intermittent and continuous, use of Seger 
cones, A (5) 122. 
laboratory, for high con- 
struction, A (10) 239; fee. 
for temperatures to 
melting. construction, P AY. 23. 
nichrome, construction, 169. 
open-hearth. See also 
automatic fuel reguation, P 2 23. 
on auxiliary A (6) 
experimental, A (2) 47. 
increase in durability, A (11) 258. 
insulated crowns, silica-brick 
chemical reactions, A (11) 2 
silica crowns, stability compared 
.. Germany, and USSR, A a 


ovens. See Ovens. 
photographs, suggestions, A (2) 4 
radiant-tube, burners and P= heed P (10) 


regenerative metallurgical, P (1) 17. 

rotary: brick linings, process, A (7) 164; 
design and construction, A (2) 47; 

rotary tube, ring, calcining, roasting, 
and sintering or chemin, P (11) 262. 

Stratit, resistance type, at 
high temperatures, A (10) 2 

thermal conductivity of furnace walls, 
sliding graph calculator, A (10) 241. 

thermal insulation, value, A (1) 25. 

tunnel. See Kilns, tunnel. 

for waste liquors in Kraft and soda-paper 
industries, A (2) 46. 

bituminous coals, A (3) 

72-73. 


Fused minerals, change of chemical composi- 


. tion of different oxides, effect on proper- 
ties, A (6) 147. 


ae products, method of production, P (1) 


Pused quartz. See Quarts. 
Fus 


ed silica. See Silica. 


Galvanometers, portable, antivibration sup- 


port, A (7) 167. 

production of copper stencils 
phic decoration of porcelain 
A (3) 59. 


for A 
and whiteware, 


“Ganister” as applied to argillaceous sand- 


stone, Sheffield vs. South African types, 
A (3) 68 


Gardner mobilometer for determination of 


high viscosities, A (2) 49. 

South African, 

magnetic treatment, A (9) 207. 
pparatus. See also Gas (gases). 

burners, P (7) 171; design and installation 

and small heat requirements, A 


ies and 


Gas 


Geis, silicic acid, effect of pH 


Geochemistry 


Vol. 19 


Gas (continued) 
Ceramic Industries Committee report, A 


(1) 24-25. 

fuel gas A 205. 

gas based on laws of 
equilibria, A 


ucers, Well ee. B (4) 98; 
ellman type, tests, A (4) 98 
graphometer, self-writing, A (3) ‘80. 
thermal conductivity gas analyzer, A (7) 


169 
See also Fuels, gas; Gas ap- 


blast-furnace, cleaning process, A (9) 221. 

in chemical industry, pyrometers for tem- 
perature measurements, A (5) 120. 

combustible, from bituminous fuels, pro- 
duction, P (4) 98. 

combustion, circulation in beieg instal- 
lations, tabular data, A (9) 221. 

manometer for direct read- 


corrosive, 
ing, A (8) 194. 
= optical temperature studies, A (7) 
flue, application and interpretation of 


analyses and tests, B (10) 242. 
~~ heat transfer by radiation, A (9) 


1. 
furnace, CO: and H:O vapor radiation, 
formulas, A (11) 264. 
gas analyzer, P (1) 23. 
gas detector, P (1) 23. 
gas mask, P (1) 23. 
temperature-measuring appara- 
tus, A (5) 119. 
in lehrs: desulfurization, P (1) 12; proc- 
ess, P (7) 162. 
liquids, and solid mando. temperature 
measurements, A (11) 26 
in metals, theoretical Seanad for solu- 
bility, A (5) 127. 
methane-—ethane system: in gaseous 
= equilibria studies, XXVI, A (2) 
Joule-Thomson of gaseous 
XXV, A (3) 
microgas analysis, methods and apperatus, 
survey, A (3) ) 72. 
particle separation, process, P (6) 146. 
permeability in ractories, air-pressure 
determination, A (11) 258. 


e and acetylene in lamp-working 
A (5) 112. 


propane-isobutylene vapor-liquid 
equilibrium, A (2) 5 
propane, P- V- Pilon, A (8) 197. 
Chin for electric furnaces, A (11) 
mu) 168. process for glass manufacture, P 
reactions, glass flowmeter for control, A 
(7) 167. 
specific gravity, automatic effusiometer for 
determination, A (3) 71. 
specific heats and calorific values, calorime- 
ters for measurement, A (1) 22. 
a measurements: errors, A (5) 
for industrial gases, A (5) 119; with 
suction pyrometer, A (5) 121. 
toxic, and va detection in industrial 
plants, 177. 
and vapors, adsorption on solids, measure- 
ments, A (1) 21. 
washing process, A (9) 221. 
use ome high-grade steels, 
review, A (5) 1 


Gaudin equation ? ee distribution, A (11) 
Gehlenite and anorthite, formation by re- 


action in solid state, XX, A (5) 124. 


Gelation and film formation of colloidal clays: 


theories and data, A (1) 26; further 
—, I, A (2) 52; studies of coherent 

self-supporting films from colloidal hy- 
drous aluminum silicates, II, A (6) 147. 
change on time 
of set, IX, A (6) 149. 


Gems, abrasive types. See Abrasives. 
Generators, turbine: and 


efficiency comparisons, A (2) 56; load 
distribution, test data, A (2) 56. 

of uranium and radium, leach- 
ing — from minerals, A (6) 148. 
anorthosites in Minnesota, B (9) 


Canadian, land and sea movements of 
Late Cretaceous age, A (5) 124. 
and engineering for advanced students, B 


(8) 199. 
ics in, National Re- 


jorado, ) 
Lucite (methyl methacrylate) for laboratory 
studies, A (3) 7 


255. 
temperature 
(colored powders) for temperature 
studies, A (1) 9; temperature-indi- 
264. 
alloys, P (9) 217. 
industrial, atmosphere in, importance, A 
(5) 122. 
el ec- 
enamel, for art of enam A ; 
230. 
f 
F 
: search Council report, A (8) 204. 
4 
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orth America, data on sta’ 
B (11) 267. 


and for study of chemistry of 
A 


Al, Ge-Si, 
equilibrium in sold state, I, A (10) 245. 
Gilard and Dubrul for glass 


See also Architecture; 

; Decoration; Furnaces for 
production; Glass apparatus; Refrac- 
tories for glassmelting; Siructural ma- 
glass. 

Abbé measurements and polyope objective, 
A (7) 159. 

absorbent, heat, composition, } (6) 139. 

absorption, special-purpose types, A (7) 


absorption variations in colored selenium 
= as function of temperature, A (6) 


A (7) 158. 
Adsorption 4 and permeability of glass cloth, 
2) 4 


agglomerating fibrous material, P (3) 65. 
te size distribution, A (2) 43. 
process, check by magnetic measure- 
ments, A (1) 8. Sai 
for air filter, P (2) 43; see also Filtering 
apparatus, glass. 
for yg windshields, burst-test data, 
6) 136 
air- et resistant: cast-armored, for build- 
ings, A ET 62; glass brick and lenses for 
vements, A (5) 110; safety 
110; see also Glass, safety; 
tonal defense. 
for Naomal solutions, neutral types, re- 
sistance data, A (6) 138. 
alkali-free, or low alkali content, P (3) ¢ 65. 
alkalis in, determination method, A (3) 
62 


low content for sheet glass, composition, 
A (3) 62. 

lowered content for windows, composition 
and data, A (3) 65 ; 

reducing content, effect on chemical 
stability, Fourcault method, A (6) 
136. 

sodium hydroxide and H:SO, solutions, 
chemical action «a surfaces, A (1) 


-onite, A (5) 122. 


alteration of, to mani 
rification, A (10) 


— in, effect on 
2 
effect on devitrific.. yn of soda-lime- 
silica types, A (1) &. 
effect on expansion and deformation tem- 
perature, A (10) 232-33. 
effect on quality of bottles worked on 
semiautomatic VSH machines, A (3) 
63 


and " ferrous oxide determination, ac- 
celerated analyses, A (6) 135. 

from kyanite for commercial types, A (3) 
64. 


} nesia, melted in sulfate soda 
batch, effect on farmation of bubbles and 
seeds, A (3) 63 

American. See also Ari ond artware, glass. 

American, early types: Henry Ford col- 
lection, A (3) 58; 19th century, A (1) 3; 
wy — pattern, A (3) 58; tableware, 

American Society for Testing Materials, 
C-14, progress report, A (i) 


American, stained glass windows. See 
Glass, Stained, American. 
am j¢ manufacture, P (2) 44, P (3) 66, 
(6) 139; mechanical treatment, P (1) 
12; pharmaceutical ampoules, manufac- 
ture by drawi glass tubes, P (2) 44; 
see also Glass, chemicai. 
ancient. See Archeology; Art and artware. 
ee drinking types of lead glass, 


annealing. See Annealing; Lehrs. 
composition and process, 


A (6) 1 
methads, A (3) 
patite base for milky flash type, A (3) 64 


for architecture. See Architecture; Struc- 
sural materials, glass 
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Glass (continued) 


“Ariel,”’ Orrefors production, A (10) 228-29. 
armored. Soe Glass, safety. 
ome in, effect on coolin and decolorizing, 
A (4) 88; II, A (5) 1 109. 
we for Pyrex-brand chemical 
ware, A (2) 42. 
ments materials a process, 
A (7) 160. 
ashtray, P (1) 5. 
assembling pieces in glass, ceramic ma- 
terial, vacuum tubing, etc., P (2) 44. 
in Australian architecture, A a 1) 254. 
ball-valve stirrer, construction details, A 
(7) 158. 
barrels, stopcock, manufacture, P (2) 44. 
batches, batch composition, calculations, 
A (7) 158-59. 
ling, efficiency in plant production, 
A (3) 64. 
mixing, defects, A (5) 110. 
=: materials, requirements, A (10) 233- 


_— glass sand grading, A (10) 


tion, P (6) 139. 
: glass sheets, P (11) 256; under 
stress, A (11) 254. 
be , automatic apparatus, P (1) 11. 
Bicheroux method of eer rolling of 
plate glass, P (5) 11 
binding agents for batch, cost 
data, A (8) 
blast-furnace a as raw material, review 
of experiments, A (10) 231. 
ware, rapid production, 


process, composition and behavior, 
bonded fibrous products, P (7) 162; see 
also Glass, fiber. 
accelerator in melting process, A 
oxide- mee. molecular refraction 
studies, A (1) 9 
te, with As:Os, effect, A (6) 137. 
composition and treatment, P (11) 257. 
to replace mechanical parts, A (8) 186. 
sodium calcium, P (10) 235. 
— of BrO:-SiO:, A 


A (11) 2 
39, P 60, P 
Po 153, P (8) 182 


accelerated chemical durability tests, ef- 
a of time and temperature, A (2) 
42. 

alumina in, effect on quality, A (3) 63. 

ampoules. See Glass, ampoule. 

control of design and quality, A (1) 8. 

cords in, measurement process, A (8) 187 

effect of humidity on weathering, A (2) 


42. 
geometrical form, studies, A (1) 9. 
green, action of MnO:, A (4) 89. 
and jars, capsule stopper, P (7) 162. 
or jars, stresses from differences in out- 
side and inside temperatures (static 
temperature gradient), A (5) 112. 
liquor, chemical durability, autoclave 
treatment, A (8) 186. 
milk, P (11) 252; nondrip, P (11) 256; 
vs. per containers, A (1) 9; plant 
studies of defects, A (9) 212; thermal- 
shock resistance tests, A (9) 212. 
nonrefillable, P (1) 13; nonrefillable 
closure, P (1) 13 
perfume, P (1) 13 
and phials for medicine, manufacture, P 
(11) 256. 
phonolite and nepheline syenite in, use, 
A (3) 64. 
resistance to neutral alcoholic solutions, 
A (6) 138. 
tanks and furnaces in California plant, 
A 10. 
bowls, P (5) 105, P (6) 133, P (7) 153, P 
(10) 230, P (il) 252; centerpiece, P (8) 
La dessert bow! and dish, combined, 
P (7) 153; fruit, P (1) 5; lotion, P a) 
5; punch, P (1) 5; torchére, P (6) 134. 
breakage, Meyer-Dunmore washer for tests, 
A (9) 212. 
breakage in unloading from trucks, A (11) 
254 
breaking process for structure data 
criticism, A (1) 10; reply, A (5) 
see also Glass, chemical durability; 
Giass, cracks; Glass, strength. 
brick and blocks for buildings. See Siruc- 
tural materials, glass 
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Glass map 


caicium determination: in batch by ad- 


(4) 100; 


sorption-titration method, A 
method, A (6) 135. 
candlestick, P (2) 153. 


ca) 
ters, A (7) 


capsule s' 
ete., P (7) 162. 
casehardening: 


measurement of diame- 


bottles, jars, glasses, 


cast, prestressed, for insulators, A (10) 
232; see also Insulators, glass. 

cathode-ray tubes: with ceramic bases, P 
with leading-in wires, P 

cellular, multi-, Penoglass, A (9) 212 

cellular porous, process, P (11) 256 

cellular: tion, P (5) 113; produc- 
tion, P (8) 188. 

— liquid containers and molds, P (5) 


and ceramic ware, joining method, P (11) 
257; see also Glass, joining or sealing. 
chemical and chemical a tus. See also 

le, bottles, la tory, medicine, 
er Glass. 
acidproof container, P (8) 188. 
P (2) 44; see also 
lass, ampoul: 


ball-valve (7) 158. 

borosilicate, for mechanical parts, proper- 
ties, A (8) 186 

cathode-ray tubes: with ceramic bases 
P (11) 255-56; with leading-in wires’ 
P (10) 234. 

cranes. screen for filtering acids, P (11) 

condensers, resistance and power factor 
variation with radio frequencies, A (11, 


255. 
electrical accumulators, thread 
screen as separator, P (2) 45. 
for engineering and industry, A (11) 254. 
fiber glass as wire covering, A (10) 233. 
illary diameter measurements 


for McLeod gauges, A (7) 169. 
Sage Seed equipment, A (9) 210, A (11) 


laboratory, opaque quartz, composition 
and trade names, a (2) 43. 

Nessler tubes for colorimetric lead deter- 
minations, warning, A , 

quartz glass for cons 

quartz types, value, A (5) 112. 

| —, joints for vacuum sys- 
tems, A (5) 1 

float feed, A (7) 


tank furnace with circulating and trans- 
verse movements of flame, A (11) 255. 
for tests on chemical attack on glass, A 
(5) 109. 
thread separators and for 
electric accumulators, P 
er attack, test apparatus of glass, A 
a ee blending for X-ray use, A (1) 
10. 


cteaieat coatings for insulation, A (11) 
55 


ition (and constitution or 
, analysis, short methods, A 


chemical com 


(9) 212. 

fine structure, investiga- 
tion, 11, A 

to conductivity, A (10) 


state of aggregation, A (2) 43. 
structure of broken aces and break 
— A (1) 10; (5) 


structure of inorganic and organic types, 
A (8) 186. 
structure of silica and potassium silicate 
types, A (1) 10. 
X-ray diffraction studies, A 
(8 
and transformation point, 
5 
chemical control, accelerated methods, A 
) 


temperature, A (2) 42. 


Geophysica! 38. 10m probiems, | erzaghi 
theory, A (1) 26. 
Georgia of Technology, ceramic - 
laboratory, A (3) 79. 
Germanium in glass, detection and deter- tus, P (6) 138; of j 
xcination. A (9) 212. 
casseroles, P (1) 11. 
cast-armored, use, A (3) 62; see also Glass, ; 
safety. 
ve index calculations, : cast, molds, colloidal graphite for lubrica- a 
G tion, A (2) 42. 
cast plate, process, A (6) 137. 
| bottles, P 
105, 
| 
chemical durability, resistance, and sta 
bility. See also Glass, sjrength 
accelerated tests, effect of time and 
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continued) 
y pH deter- 


chemical etc. 
mating dissolved alkali 
we A (4) 89. 
autoclave treatment, A 
method, A (11) 254. 
—- conductometric method, A (6) 


stability of sheet glass and decreasing 

alkali content, Fourcault method, A 
chilling P (9) 212 
‘or tempering, P ( 

at Moetrepeliten Museum, 


chlorides in, for Fe2O: reduction, A (2) 43. 
classification and bibliography, B (8) 187; 
Se and woe of organic and 


inorganic yess. A (8) 1 
ee fluid, P (1) 12; for sheets, P (7) 


cloth, use in wy and 
(2) 4 43; lass, 


fiber. 
coated. See also Glass, silvering. 
fabric, P (8) 188. 
P (2) 44; for filtering acids, 
oun ot process, P (1) 12. 
coating, P (il) 256; with metal, P (2) 
44. 


metallic, for quartz glass, P (11) 255. 

silver, durable and strongly adhering, P 
(11) 257. 

of titanium oxide enamel for hollow 
building blocks, P (11) 257. 

of tube with luminescent material, P (8) 
188. 

vitreous, for silicate wool objects, P (8) 


for woven fabric, composition, P (11) 


with cobalt oxide as lime substitute in 
glass, II-III, A (5) 110. 
t oxide and titanium, properties, A (1) 


10. 
colored, annealing , electric fur- 
nace vs. gas, A (d 63. 
antimony ruby, composition and process, 
A (6) 135-36. 
arsenic — as oxidizer and reducer, I, 
A (4) 88; action oa pyrolusite and 
iron oxide, II, A (5) 109. 
arsenic-free, for Pyrex-brand chemical 


ware, A (2) 42. ‘ 
carbon-yellow: ysulfides for coloring 
heavy metal-free II, A (3) 


62; tests, A (10) 232. 
colorless, temperature distribution 
in molten masses, A (4) 89. 


copper-ruby, cy gen comp ds for, P 
(8) 188. 

copper- A P (8) 188. 

ber 


‘of A (4) 89. 
istory: of —w (5) 109; 
of manufacture, A (10) 2 

multicolored one-piece P (2) 
45. 
oxide and V20s, A (6) 


oxidizing agents, MnO:, and CeO:, 
effect on workability, A (4) 89. 

pigments. See Pigments. 

process for vitreous ware, P (6) 138. 


perpie, studies for 60 years, A (1) 10. 
or quartz ware, P (11) 256. 
pee method, P (1) 11, P (10) 234. 


ienium, variations in absorption as 
function of temperature, A (6) 138. 
sheet, use of fragments, A (7) 159. 
soda-lime-silica, with FerO: and MnO:, 
studie-, A (10) 232. 
sodium fluosilicate: for fining brown 
gn. A (5) 112; as opacifier, A (7) 


sun types, A (3) 64 
th treatment in semimuffie gas 
furnace, A (3) 64. 
orizing, substitutes in 
Germany, A (4) 90. 
color interference, green oo in plate 
, use of Spectralite, A (10) 232. 
and colored, temperature distribu- 
tion in molten masses, A (4) 89. 
12 transparent, production, P (8) 


colorless, use of Davoli quartz, A (4) 99. 

(6) 134. 4: 

composi ‘ocess, compound, 
P (10) ; see also Glass, laminated; 
Glass, safety. 
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Glass nued) 


condensers, resistance and power-factor 
variation with radio frequencies, A (11) 


255. 
conductivity of thallium thin films on 


Pa -brand, A (11) 254. 
uctor with spun- x core, P (5) 112. 
constitution. See chemical com- 


position; Glass, durability. 
"a elements in, manufacture, P 
as construction material. See Structural 
materials, glass. 
container, P (3) 65. 
double-walled, method, ce (1) 11. 
for molten glass, P (5) 112 
preventing solution of silicic acid during 
storage of natural water, A (5) 112. 
surface treating, P (1) 13 
cooling. See also Glass, chilling. 
cooling of colored and colorless types, tem- 
ee measurements and data, A (4) 


cooling process, A (4) 89; and artificial 
resins, A (6) 136; deformation data, A (6) 
commas rate for annealing process, A (6) 
cordiness, measurements, Preston Labora- 
tories technique, A (8) 187. 
cords, types and causes, A (6) 137. 
Corning 015, for glass electrodes, A (7) 
159-60; st of technical glass at 
lant, B (10) 234; see also Glass, 
yrex-brand. 
cracks, line structures, A (6) 137; see also 
Glass, breaking process. 
crystallization process, mass method of 
determining, A (8) 186-87. 
crystal or tempered, P (1) 13. 
cullet, purifying effect of As:Os and Sb20s, 
A (6) 137. 
— lenses, grinding accurately, P (4) 


ones. safety, pressing apparatus, P (8) 


decoloration with arsenic, effect, I, A (4) 88, 
II, A (5) 109. 
decoloration in flint-glass batches, use of 
fluorbarite, A (4) 90. 
decolorizing for colorless, transparent glass, 
decolorizing edges of artificial eyes, method, 
A (7) 16 
decorated (decoration). See also Decora- 
tion. 
apparatus for color effects, P (9) 208. 
application of, for covering and decorat- 
ing objects, P (3) 65. 
designs for containers, A (4) 84. 
with —_ and fused 


esses, A (7) 159. 
a ame signs, solution formula, A 


etching recipes, A (7) a etching tech- 
nique, A (7) 160-6 

etching window (2) 45. 

firing schedule, e oy wT ow A (1) 24. 

frosted, method, (8) rosted 
internally, a B (8) 188. 

ons giass, colorless for windows, A (5) 
ill 

luster process, A (1) 9. 

marbled and figured, A (7) 160. 

marking o. decorating apparatus, P (1) 
il 


metal zirconium and titanium, use, A (9) 
2 


ornamental, P (1) 13, P (8) 188; orna- 
mental colored, P (2) 45. 

process, P (2) 44. 

recent ome | A (4) 90; 
and styles, A (4) 85 

for signs, P (7) 153. 

Steuben designs, A (4) 85, A (5) 104. 

table lamps, base and shade, A (5) 111. 

Thermolux for decorative windows, A (1) 


types 


Verropal process for blown opal glass on 
panels, A (1) 9. 
for vitreous surfaces, P (1) 11. 
—, in batch-mixing operation, A (5) 
11 


in bottles, effect of alumina on semiauto- 
matic VSH machines, A (3) 63. 


©, Meyer-Dunmore washer for 
tests, A (9) 212. 
br , structure studies, A (1) 10; dis- 


oy melted in sulfate soda batch, A 


Vol. 19 


defects (continued) 


te, effect of 
irregular cooling, A 


cordiness, Preston Laboratories process 
for measurement, A (8) 187. 

cords, types and causes, A (6) 137. 

on glass surface, line structure, A 

(6) 137. 

debiteuse (waving), Gregorius process 
for drawing sheet glass, A (1) 9. 

devitrification of sodium oxide-dolomite 
lime-silica glasses, effect of alumina, 
A (10) 232. 

effect of type of flaws on tensile-strength 
measurements, A (4) 89. 

in milk bottles: plant studies, A (9) 
i thermal-shock resistance tests, 

A (9) 212. 

in quartz glass surface, effect of tempera- 
ture, A (6) 137. 

tension, optical test methods, 

—- lumps, separation method, A (1) 


stones, origin and character, A (6) 138. 

streaks, classification and prevention, A 
(9) 2i2. 

stresses, in bottles or jars, static tem- 
perature gradient, A (5) 112. 

stresses, polarization spectacles for tests, 
A (3) 64. 

of “‘twin”’ plate, A (1) 


during cooling process, A (6) 


density of borosoda types, A (11) 255. 
aa 5 factors, use of iron oxide, XV, A (5) 
110-11. 


Glass, decorated. 


designs. See Decoration; 
conductivity 


devitrification, electrical 
change, A (1) 8. 

— cation phenomena, types, A (3) 

devitrified, manufacture, P (2) 45. 

for die or form of unalloyed low carbon 
ingot steel, P (2) 44. 

—- loss at high frequencies, A (2) 
42. 

dipping cylinder method, modified, for 
surface-tension measurements, A (2) 43. 

dish, P (4) 85, P (5) 105, P (6) 134; relish 
dish, P (2) 39, P (3) 60. 

—_ application of securing means, P (7) 


drawing method without waving (debite- 
use), Gregorius process, A (1) 9. 

drawn molded, = special insulated arma- 
ture, P (2) 4 

drinking (7) 153; ornamental, P 

dricking glasses: types, A (1) 


4; history, A (10) 233 
See Glass, chemical durability, 


for electrical apparatus, sealed glass bush- 
ings, A (3) 64. 

electrical conductivity change during de- 
vitrification, A (1) 8. 

electrical conductivity, relation to chemical 
composition, A (10) 233. 

electrical resistance under varying condi- 
tions, A (2) 42. 

for electrical uses, P (2) 44. 

electric metal spray gun (Schoop) for glass 
wool, A (1) 11. 

electrodes. See Electrodes, glass. 

for engineering and industry, A (11) 254. 


English. See Art and artware, glass; Glass, 
stained. 
etching. See Glass, decorated. 


expansion and deformation tem ture, 
effect of alumina, A (10) 232- 
eyes, artificial, A (3) 59; materials and 
process, A (7) 160; annealing improve- 
ments and grinding process, A (7) 161. 
fabric, coated. See Glass, fiber. 
Faraday, of Jena collection, 
history, A (7) 161 
feeders. See Glass apparatus. 
fiber. See also Glass apparaius for fiber 
glass; Glass, wool; Insulating mate- 
rials, glass. 
for Abair air conditioners, A (1) 19. 
agglomerating fibrous material, P (3) 65. 
application to materials comin: = con- 
tact with liquids (wicks), P (1 
aftificial mineral, rough 
manufacture, P (2) 4 
for bands, ribbons, ete., P @ 11. 
blast process, physical properties, A (3) 


bonded fibrous products, P (7) 162. 


for optics 


b 
/ 
4 
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fiber (continued) Glass (continued) Glass (continued) 


, permeability and adsorption meas- 
urements, A (2) 43. 
glass fabric, P (8) 188. 
colorin: 
curled threads, process, P (8) 188. 


elasticity of thin quartz threads, A (3) 63. © 


for electrical insulation, A (5) 109-10, 
A (9) 212. 
fabrics, glazed, P (11) 257. 
Fiberglae braided sieeving for thermo- 
couples, A (5) 109. 
fiber glass-containing plastic, P (1) 11. 
fiberizing vitreous material, method and 
apparatus, P (9) 213. 
fibrous, P (6) 138; from fibrous materials, 
P (2) 44; mew process, A (2) 42. 
and fibrous asbestos from threads, cloths, 
etc., manufacture, P (2) 45. 
fibrous glass felt, P (9) 213. 
fine quartz, elastic-catepult production, 
A (3) 64. 
floss from steel silkworms, A (2) 43. 
glass braider showing weaving principles, 
A (4) 90. 
lass or inorganic fibers, P (9) 213. 
— glass, slag, and other meliable 
materials, P ( j 139. 
for hollow cylindrical bodies with ad- 
hesive, P (5) 113. 
as inorganic insulation, A (6) 136. 
manufacture, P (6) 138; processing, P (6) 
38; production, P (6) 139. 
mineral fibers for insulation, P (3) 66. 
mineral fibrous substances, treating proc- 
ess, P (11) 257 
mineral wool. Ser "posteting materials. 
from molten glass, © (11) 256 
patents of nited States, Germany 
Holland, and Belgium, review, A (8) 
137. 
perforated plate for manufacture, P (1) 
13 


in plastic material, P (6) 139 

protective jackets for plants and bushes, 
A (5) 111 

pure silica threads or filaments, P (3) 


66. 
siliceous, process for treatment, P (11) 
57 


silk: for insulation, properties, A (3) 64 
patent and ago ye A (6) 1 

sliver manufacture, P (3) 66 

spinning ot aluminum reflector on glass 
globe, P (2) 45-46 

spinning metal and ceramic article to- 
gether, P (2) 45-46. 

spinning ring, P (6) 138; spinning and 
winding filaments, apparatus, (3) 
65. 

- glass, P (2) 44; core for conductor, 

P (5) 112; production, P (1) 13 

surface treatment lass and other 
mineral fibers, P (9) 21 

textile material, P (10) 235; high-voltage 
insulated cable, P (2) 4 

threads, properties, A 

) 

threads, P (10) 234, P (11) 256; draw- 
ing system, P (10) 234; fabrication, P 
(3) 65. 

threads: for cloth, P (3) 65; from glass 
fiber and fibrous asbestos, P (2) 45. 

threads or filaments, electrically heated 
mouthpiece on furnace for, P sy 256. 

threads for insulating objects, P (2) 45. 

threads: in screen as separator for elec- 
tric accumulators, P (2) 45; separators 

for electric accumula- 


tus, P (1) 11; 
46. 


treatment, P (3) 66 

of twisted thread or filament, manufac- 
ture, P (1) 12. 

weaving yy A (3) 63. 

wicking, P (3) 
winding Process, ~~‘ (2) 44. 

as wire covering, Lewcoglass, A (10) 233. 

wool. See Glass, wool; Insulating ma- 
terials. 

woven fabric: coating composition, P 
(11) 256; treatment, P (7) 163. 

woven spun glass for insulation, A (11) 


filing materials for etched lines, B (3) 81. 
Same of thallium, conductivity, A 
filters. See Filtering apparatus, glass. 
fining, and coloring process, 


Germany, ) 90. 
flashlight 10) 230. 


flat, classification of refractories for produc- 
Son DAT report, A (7) 164-65. 

flat, cooling precess, Fourcault ont Pitts- 
burgh vertical draw methods, A (4) 89. 

flint, with As:Os, effect, A (6) 137. 

flint, fluorbarite as decolorizer, A (4) 90. 

flowmeter with interchangeable orifices for 
gas control, A (7) 167. 

fluorbarite in Jint-glass batches, A (4) 90. 

fluorescent lamps, manufacture, P (7) 162; 
see also Glass for lighting. 

Cugeqroent, t, with thaiious oxide, P (11) 

fluorite, eva ted, for treating camera 
lenses with low reflecting films, A (6) 


138. 
foliated, apparatus, P (10) 234. 
foreign vs. English, A (7) 159. 
founding practice, notes, A (7) 159. 
debiteuse, improving qualities, 
"emile, 20th anniversary, A (3) 


Fourcault method: for decreasing alkali 
content and increasing chemical Stability 
of sheet glass, A (6) 136; for pane glass 
production, A (5) 112; and Pittsburgh 
For wi for cooling flat’ = A @ 89; 

indow glasses, compositions, A (3) 


Prench crystal tableware, Paris, 1810, A (4) 


Fresnel lens, P (2) 39. 

frosting. See Glass, decorated. 

frost-resistant, method, P (11) 256. 

fused silica ware, P (1) 11. 

fusing metallic current leads into quartz 
glass vessels, P (9) 213; fusion of soft 
glass on vacuum-tight ceramic articles, 
composition, P (2) 46; see also Glass, 
foiming or sealing. 

fusion, manufacture of glass not fusing 


easily, P (3) 66. 
gas evolution and fining, effect of SiO: 
solution for SOs, A (5) 111. 
-— articles from quartz charge, P (8) 
1 
gauge: flat (plain and refiex), specifications 
for Pressures of 125 Ib. and over, A (7) 
round, boiler, for pressures of 125 


Ib. and over, A (7) 162. 
ical curves of bottles, effect, A (1) 


(1) 4. 
and Dutch types, 17th century, 
A (2) 38. 


ium in, detection and determination, 


A (9) 212 
giareless, neutralized reflection type, A (7) 


9. 
German artists in old Sweden, A 
German 


glass giant of Palomar, B (1) 35-36; grind- 
ry polishing world’s largest mirror, 

glasslike a quartz, P (11) 256. 

, thermal history, effect on 

physical ies of ceramic ware, II, 
A (1) 25; nag state and transforma- 
tion (5) 126 

glazed -- 4 P (11) 257. 

om. and enamels, improvement, P (2) 


(7) 1 
goblet, fit) 25 252; stemmed, P (7) 15 5. 
Orrefors production, A (10) 228- 

re see also Art and artware. 

grain size of raw materials, A (5) 111. 

grinding and polishing, fine, recovering 
residual material, P (1) 13; grinding 
process for window panes and hollow 
ware, A (4) 90; see also abrasive, glass, 
grinding, and polishing apparatus 


types. 

hardening: of glass plates, P (2) 44; 
or tempering plates, P (5) 113. 

hardening method with gaseous or liquid 
coolant, P (9) 213. 

hardening process, P (9) 213. 

Dent-cbesseang. composition, P (6) 139. 

heating baths by Joule effect, P (3) 66. 

heating, and other molten conductors in 
electrode furnaces, P ® 188. 

heating and reshaping, P (11) 256; heat 
treatment, P ® 44 

heat-insulating, P (5) 113; 
fiber; Insulating materials. 

heat-resistant: composition, P (9) 213; 
opal-type, composition, A (2) 42-43; 
quality tests, A (2) 43 

heat-scattering, process, P (9) 213. 

helium diffusion data, A (6) 136 

high-melting, process, P (9) 213. 


see also Glass, 


ha and support, P (2) 45 
of artist Finsch of Warmbrunn, A (5) 


104. 
ef drinking pieces, A (10) 233. 
Cae. in 14th and 15th centuries, A (5) 


daditin, I-IV, A (10) 233. 

of Ramsden, Jesse, life and works, A (7) 

in Saxony, A (5) 111, A (10) 228 

secret recipe book of Eisner, A (6) 138 

in won district, A (2) 43; in Saxony, 

A (5) 111, A (10) 228. 

of techni glassware, B (10) 234. 

hollow blocks with TiO enamel coating, P 
(11) 257. 
ieee ware joined to solid glass, P (1) 


ne See Siructural materials, 


gas-heated annealing muffle, A (5) 109 

multilayer, manufacture, P 3) 66 

with reinforced base ends, P (11) 255; 
from glass tubes, P (11) 257. 

ome (11) 256; forming process, P (5) 


-. 


stresses polarization spectacles for 
test, A % 64-65. 
tempering 


. P (8) =. P (9) 214 


P (6) 139; body, P (1) 
manufacture, P (9) 213; ware, 


Architecture; Structural 
materials, glass. 

hurricane lamp, P (10) 230. 

alkali, A (4) 89 

illuminating. See Glass, lamps; 
tion. 

indus’ uses, special types, 
A (11) 254; see also Glass, chemical 
apparatus; Glass, safety; Structural ma- 
tersals, glass. 

with inorganic cyanogen compound in melt, 

insulated containers with double wells 
void of air, P (1) 12. 

insulating. See Insulating materials, glass, 
and cross references. 

insulators. See Insulators, glass. 

invisible, elimination of surface reflections, 
A (7) 159. 

iron oxide content reduced by action of 
chlorides, A (2) 43. 

ae oxide, density factors, XV, A (5) 

jars, P 7), 28. P (3) 60, P (7) 153, P (8) 
182, P (11) 252 

pressed al blown, manufacture, A (3) 


llumina- 


jars, 
Jena collection, Faraday sample, A (7) 


161. 
for tube, A (11) 269. 
: with ceramic 
material P 257: to ceramic ware, 
ax tthe seal, P (1) 12, P (4) 91, 
P (5) 113, P (8) 188; hermetic seals, 
ra 12; metal- -to-glass seal, P (7) 
to glazed ceramic ware, P i 178. 
hermetically sealing process, P (7) 162 
hollow blownware to solid glass, P (1) 


il. 

joints, spherical ground, for vacuum 
systems, A (5) 112. 

metallic covering for quartz glass, P (11) 


255. 

platinum and Pyrex-brand glass, proc- 
ess, A (7) 161 

sealed to ——— materials, P (10) 234. 


sealed envelopes for base as- 
semblies, P 
sealed hollow ware, P (11) 256; forming 


process, P (5) 112 
= process for vitreous ware, P (9) 


sealing: vitreous substance for metal, P 
(1) 13; vitreous tile to underlyin 
gest. A (9) 218; vitreous ware, Pa 


securing means to glass doors, P (7) 


162. 
chrome A (7) 161. 
P (3) 60, P (8) 182, ) 208 
of for com- 


) 64. 
laboratory : palate A (8) 187; repair 


Glass, ! 
12; 
P (1) 12. 
_ 
J 
J 
‘ threads: winding opps! 
| 
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Glass 
and construction, A (7) 161; see also 
Glass, chemical apparatus 
lamellar, P (2) 45. 
laminated. See also Glass, safety, and cross 


references. 
F (2) 45, P (5) 113, P (6) 139, 
ted, burst test data, A (6) 136. 


laminated, fiber glass-containing plastic, P 
lamps. See also Glass for lighting; Ii- 


; and cross references. 
double-walled electric, P (1) 11. 
on tality tests, A (2) 43. 
230. 
incandescen 


, A (1) 8. 
ty, A (3) 62. 
dilute sulfuric acid film, chemical action, 
A (10) 232. 
high content of, for signal bells, A (9) 212. 
lehrs. See Annealing; ; Furnaces; Lehrs. 
lenses. See also ass, mirrors; Glass, 
optical; Glass, reflectors; Glass, silver- 
ing. 
curved surfaces, accurate grinding, P (4) 


91. 

designs, P (1) 12, PD! 66, P (5) 113; 
Ps ) 66, 95-26: 

t Palomar, 

and ing world's largest 

mirror, (3) 
phic, with low petestag films, 

fluorite treatment, A (6) 138. 

with several facets, tables for calculation, 


A (6) 138. 
template for edging, P (4) 91. 
trial, P (2) 46. 
Lewcoglass as wire covering, A (10) 233. 
for lighting. See also Glass, lamps, 
cross references. 
base assemblies for sealed glass envelopes, 
P (11) 256 


bulbs, manufacture, P P (2) 45. 
flashlight lens, P (10) 23 
oneeeent, with thatious oxide, P (11) 


tight directing, P (7) 162. 
light-transmitting structure, P @) 162. 
os heat-resistant, opacifiers, A (2) 42- 


ligh wre coefficients, effect of 


eds and V:0;, A (6) 136 
lime vs. cobalt oxide, tests, ‘ll- Ill, A (5) 


110. 

with lime, sintered, P (11) 257. 

silica and alkali deter- 

tion, process, A (3) 62. 

low thermal ex ion type, composition 
and method, P (2) 45. 

luminous, system of impregnating glass 
tubes, or similar trans- 
parent articles, P (3) 66. 

lusterware, methods, A (1) 9. 
fluoride-SiO: system, tests, A 

magnesium oxide, deter- 
mination, analysis, A (6) 135 

ene susceptibility for aging tests, A (1) 

manufacture and treatment, P (7) 162; 
manufacturing process, P (2) 45. 

marbled and figured, process, A (7) 160. 

units. See Siructural materials, 
glass. 

medicine, bottles and fim. © (11) 256; 
see also Glass, ampoule 

melting, borax as accelerator, A (2) 42. 

melting currents in tanks, A (5) 111. 

melting, ae composition of quartz 
sand, A (5) 112. 

melting process, A (4) 90-91; melting 
rates, Lemay of comparison, A (4) 89. 

metal coatings, P (2) 44. 

metal-to-glass seal. See Glass, joining or 
sealing. 

vs: metal, for mechanical pasts, data on 
borosilicate types, A (8) 1 

metal scratching, A (10) — 

as metal substitute, types of uses, A (8) 187. 

Mycalex insulating material, 


Glass ( 
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continued) 
milk bottles. See Glass, botiles. 
milky flash type on apatite base, A (3) 64. 
mineral batch composition, p yllite 
and feldspar, P (10) 234. 
See also reflectors and silvering 


ier Glass. 
mirrors, A (3) 59. 
a> lacquer film for, studies, A (6) 
formation of silver mirrors, A (5) 110. 
world’s largest mirror, A (3) 


I- P (ii (10) 


process, 
with protective fecing, P (2) 45. 
rhodium backing for ~~ uses, A (7) 
161; rhodium coating, A (2) 43. 
sil orien, experiments, A (3) 63; 
(5) 111. 
silver-plating method, composition of 
, A (5) 112. 
silver-reflecting 
molded, 139. 
molds. also "dees apparatus; Molds, 


glass. 
molds, P (11) 256; amd process, P (7) 
—_ and ceramic liquid containers, P (5) 
1 


=e. chromium-plated, tests, A (10) 
molecular refraction studies, A (1) 9. 
molten, container for, P (8) 188. 

distribution, P (2) 44. 

— heating and flow control, P (1) 
electrodes for heating baths, P (2) 44. 
forehearth and temperature-control 

method, P (4) 91. 
surface-tension measurements by modi- 

 y dipping cylinder method, A (2) 


moss, P (3) 66. 

muffin tray, P (1) 5. 

multicellular, Penoglass, high sent and 
sound insulation value, A (9) 212; see 
also Glass, cellular; Insulating materials. 

multilayer, multiple sheet. See Glass, 
safety. 

nepheline syenite: for glass batch, A (7) 

67; and phonolite for bottle glass, A (3) 


nongiare. See Glass, glareless. 

Norway, German glassmakers in 1739, A 
(8) 181. 

numerical tables for glass weights for press- 
ing, A (6) 138 

occupational diseases. See Diseases, in- 
dustrial, and cross references. 

onan milky-flash type, apatite base, A 
(3) 64 

opacifiers, for opal heat-resisting ware, A (2) 
42-43. 

opal blown, ap lication to mural decora- 
tive panels, Verropal process, A (1) 9. 

, corrosive action on fusing pots, A (1) 


opal ew resisting ware, composition, A (2) 
42-4 
opaque, sodium fluosilicate as opacifier, A 
(7 


optical, ebeorption type, A (7) 160. 
or “‘periscopic’’ types, A (5) 
colored sun glasses, A (3) 64. 
constants of — my device for rapid 

estimation, A (7) 1 
lenses, (1) 13, P (10) 
with Davoli quartz, use, A (4) 99. 
degree of homogeneity, effect of anneal- 
ing process, B (3) 81. 
— sample of Jena collection, A (7) 


bn pe lens, desi n, P (2) 39. 
— cells, .Jnglish manufacture, A 
5 


fused multifocal ophthalmic lens and 
blank for making, P (1) 11. 
— process and composition, P (9) 


glass eyes: annealing improvements and 
tase 5 als and process, A (7) 


rrinding and polishing lenses, A (6) 
ground and petites types vs. cheap 
molded or blown types, A (7) 160 


Jena, Hartmann interpolation formula, A 
(10) 232. 


Vol. 19 


Glass, optical (continued) 


Jena, tables for Seaention of optical 
constants, A (10) 23: 


A (9) 226. 
ophthalmic abs P (1) 13, P (2) 45, P (6) 
139, P (11) 
series of lenses, and 


opthal mic 
P (2) 45. 
* or cambered, A (5) 112. 
Rameden, Jesse, life and works, A (7) 
refractive index and values, 
formula, A (10) 232. 
refractivity calculations, A (8) 185 
surface ections eliminated, A (7) 159; 
ee reflection type, A (7) 
tei eyepiece, P (9) 213. 
tinted lenses, classification, A (7) 158. 
oan war uses, A (11) 254 
constants, relation to com posi- 
“ia A (5) 111-12. 
optically flat crown, bending under long 
stress, A (11) 254. 
optical methods for Gueerting tension and 
faulty spots, A (1) 9 
Martin- Brashear process, 
precised, manufacture, P 
optical system, P (3) 66; for degree of 
polish of glass surface, B (3) 81. 
organic Ly ote” definition and classi- 
icati 
See Glass, decorated. 
Orrefors: gallery exhibit, “Ariel,”” A (10) 
228-29; types, A (1) 9. 
— solubilities and separations, A (11) 


packing apparatus and method, P (7) 170. 

Palomar liens, glass gaat. B (1) 35-36; 
grinding and oon ing world's largest 
mirror, A (3) 64 

percolator, P (1) 13. 

—_ or cambered, optical, A (5) 

permeability and adsorption measurements 
of glass cloth, A (2) 43. 

pharmaceutical. See Glass, ampoule; Glass, 
medicine. 

phonolite and nepheline syenite, German 
and Russian studies, A (3) 64. 

om low fusing, composition, P (9) 


photochemistry, importance, A (1) 10. 
5 me test of fine structure, II, A 
pigments. See Glass, colored; Pigments. 
pipes, for liquors, A (8) 187. 
piping for sanitation conduits, P (2) 44. 
itcher, P (4) 86, P (7) 1 
ittsburgh vertical and 
methods for cooling flat glass, A (4) 89 
plastic or molten, for sieves, filters, spin- 
P (11) 257. 
plate, Bicheroux method of continuous 
rolling, A (5) 111. 
with cobalt addition for measurement of 
aging, A (1) 8. 
granulometric composition of sands for 
grinding, A (3) 62. 
green tinge overcome by Spectralite, A 
(10) 232. 
hardening or tempering process, P (5) 
113; see also Glass, hardening. 
for translucent partitions and covers, 
44. 
“twin,”’ surface irregularity, A (1) 10-11. 
polarimetric method for refractive index 
measurements of artificially formed sur- 
face layers, A (1) 8. 
polarization spectrophotometer for meas- 
urement of reflected light of glass films, 


A (10) 232. 
polishing one wre operation, waste 
recovery, see also Glass ap- 


paratus; apparatus. 

polysulfides for coloring heavy metal-free 
glesses, II, A (3) 62. 

porous. See Glass, cellular. 

pots. See Pots, glassmeiting. 

powdered, composition, A (7) 156. 

powdered fusible, for marbled and figured 
glass, A (7) 160. 

——s process with mortar and pestle, 
A (8) 187. 

powder method: for chemical durability, 
A (11) 254; for solubility tests, test 
apparatus, A (5) 109 


= 
multifocal lens, method, P (1) 13. 
New York State data on eye injuri 
B (1) 35-36. 
33. 
lamp bases, quartz or hard glass, manu- 
facture, P re) 12. 
lamp 5ulbs, and molding ma- 
: chine, P (11) 256. 
vitreous stems for electric lamps or dis- 
oa devices, P (9) 214. 
lamp- ng shops, use of propane and 
A (5) 112. 
234. 
| 
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Glass (continued) Glass, safety (continued) 


with precised optical surfaces, manufac- 


ture, P (1) 12. 
tions, A (3) 64; or pat- 
tern types, early American, A ‘3 58. 
prestressed insulator, cast, process, A (10) 


232 
problems in, correlation coefficients, 
use, A (9) 212. 
ive, transmission curves, A (7) 160. 
x-brand: arsenic-free, effect on color, 
A (2) 42; manufacture, A (2) 43; 


A (2) 43; and other t 
ies, A (4) 101; 
thallium thin films on, con- 
ductivity, "A (11) 254; see also Glass, 
Corning. 
ba pyrophyliite and feldspar, P (10) 


quartz, for chemical apparatus, A (8) 187. 
coloring process, P (11) 256. 
crystals imbedded in 


see also Glass, joining or sealing. 


giasslike, P (11) 256 
— covering, application, P (11) 


and quartz ware, physical properties 
and use, A (5) 112. 
radiation properties, A (4) 101. 
— sharp cut-off at 2800 a. u., A (8) 
strength increase by higher tempera- 
tures, A (6) 137. 
es specific gravity changes, A (3) 


radiation for A (1) 10. 
of quartz glass, A (8) 
to 800°C A (4) 101. 
“See Gi 
Jesse, lens 


raw Wy control of unnecessary loss, 
43. 
or powdered, grain-size data, A 
(5) 111. 
requirements, A (10) 233-34. 
from volcanic rocks, A (3) 65 
waste products, use, A 2 109. 
reflection: A (7) 159; neu- 


silvered-glass, im- 

provements in manufacture, A (5) 12; 
see also Glass, lenses. 

reflex and round, tank for pressures under 
125 Ib., A (7) 162. 

refraction, molecular studies, A (1) 9. 

refractive index: Gilard and Dubrul con- 
stants for calculations, A (8) 185; meas- 
soement with simple refractometer, A (4) 


refractory, at 1600°C., composi- 
tion, P (7) 

refractory shy See Glass, defects, stones. 

a base ends for hollow glass, P (11) 


reinforced, manufacture, P (1) 12; see also 
Glass, safety. 

residual material from fine and 
polishing, recovery, P (1) 13. 

ve) feo for ‘strengthening window panes, P 


river tunnel lining, A (3) 63-64. 
sume. See Glass, tubes, rods, or tubing. 
or cords, method and apparatus, 


Glass for safety 
safety, P ( » 66, P (8) 188. 


ication, . (11) 257. 
uildings, A (3) 62. 
compet for ‘manufacturing steps, A (7) 
hardening of gas A. 
use yviny! acetal resin, 
A (7) 161. 
with 28 er, method, P (1) 12. 
laminated, (i) 12, P (4) 113 113, 
P (6) i39, P (7) 162 
method and a paratus, ‘8 ttt 
P (8) 188; see also Glass, 


mul war. See Glass, cellular; Insu- 
lating materials. 

multilayer, continuous production, P +: 
11; sheet glazing units, P 


Qi) 2 
multicellular), high strength 
mu ar 
and sound insulation value, A (9) 212; 
see also Insulating materials. 
Plexiglas, a: or A (4) 91. 
reinforced, P (1) 


ich, jth Rog ‘and hardened, data, 


255. 
shat , P (8) 188. 
ag See Glass, tempered; 


Lempering. 
view sheeting, elastic properties, A (4) 


See Sands, glass. 
with sandstone, ‘and use of Fourcault 
A (5) 
Saxon types, A (5) 111, 
A (10) 228. 


scratching by metals, & (10) 234. 

screen, coated, P (2) 4 

screen of threads as - ee for electric 
accumulators, P (2) 45. 

seals or sealing. See Glass, joining or seal- 


ing. 


coated, process, P (1) 1 

continual dra ng - AF P (7) 162. 

“rds t = table or in continuous sheet, 
jow alkali content, composition, A (3) 


(1) 13, P (2) 44, P i 
A A 1 


manufacture, P 


188; 
multigte glazing ain P (11 
means and P 


z process, P (1) 13, P (6) 139. 
care, A (11) 254. 
improved 
for, spinneret plates, P (11) 


7; see also Glass, screens 
t 4 bells, as metal substitute, A (9) 


signal, red, uction of antimony ruby 
de 


A (1) 10. 
tion for batches, P (6) 139. 
acid solution in water 
a prevention, A (5) 112. 
with silicon dioxide, alkali oxide, and boric 
one for low thermal-expansion type, P (2) 


Glass, 
sil ag) yt Glass, mirror; Glass, 
re. 
effect of some factors, A (3) 63. 
forming silver mirrors, A (5) 110. 
ear process, A (1) 9. 
. durable and strongly ad- 


soda glass, P (6) 134; “types and ‘data, A 
(6) 136-37. 
soda-lime, for production, 

composition, A (6) 13 
soda-lime-silica effect of 
effect of alumina on expansion and d 
formation temperature, A (10) oso. 


33. 
molten, effect of sodium chloride on 
Fe:O; content, A (8) 186. 
molten, wy oxide reduction by chloride 
specific h IV. 
gravit at high temperatures, IV, 
(3) 62-63. 
otometric studies of FerOs 
and MnO:, A (10) 232. 
high-temperature viscosities, 
A (1) 


vity change 
(10) 235. 
effect F 
186; substitution for 
sodium PRL for batch, A (5) 112; 


te lime-silica, effect of 
alumina on dovitrideation. A (10) 232. 
soft, vacuum- mic 


mt... mo) inter” glass, history of drinking glasses. 
special for industry, (11) 


change 
ing, A of soda-lime-silica 
at h temperatures, IV, A (3) 62 
te, to overcome color interfer- 
ence of plate glass, A (10) 232. 
ometric studies of trum, 
effect of FesOs and MnO:, A (10) 232. 


window of George VI, A (1) 5; gild 
windows of York. J A (7) 152; Liv verpool 
Cathedral, modern, A (2) 39, 
ng contemporary work (7) 152. 
7s designs and process, A (8) 181- 


t century, in Lincoln- 
59; 15th and 16th cen- 


n 16th 1 centuries, A 


ben designs: of and sculptors, 


automatic float feed, A (7) 158. 
manufacture, P (2) 44. 
De hot-water heaters, 


classification of, and homogeneit 
studies, A 212. 
also Glass, chemical dur- 
ity, and stabil ily 
ing, effect of cuphalacd load- 
, A (8) 186. 
tion of tensile measure- 
cross-section 
shape and surface Sonaiiien, A (10) 233. 
stresses in bottles or jars, static tempera- 


See Structural materials, 


structure. See Glass, chemical composition 
in Sudetenland, | — A (0 233. 


= (10) 
art and a Tin) 251. 
sulfate soda batch, effect on aluminomag- 
ox = bubble and seed formation, A 
) 
sulfur a-trioxide (SOs) 
effect of 
sulfuric 
lead glass, "A (10) 232. 
sun g , optically ground, A (7) 160. 
—- change at high temperatures, A (4) 


with surface layers artificially formed, 
tests, A ‘i) 8. 
—— lines, reduction methods, A (11) 


surface-tension by modified 
dipping cylinder method, A (2) 43. 

surface treatment of, and of other miners! 
fibers, P (9) 213. 

tableware, plate, P (? 134; cake, P (1) 
5; sandwich, P (1) 5. 


| 
Glass (continued) ; 
as | 
sodium-Mg, for electrodes, composition, A 
(8) 187. 
on to, composition, P (2) 46. i 
solubility, powder method, glass apparatus \ 
for tests, A (5) 109. q 
solubility and separations of oxides | 
tubular glass vessels, ; fusion _ 
of metallic current leads, P (9) 213; 
ffect of sus- stained. See also Glass, window. 
tamed loading, A (8) 186. American: Boston craftsmen, 1890- 
casehardening, P (1) 11. 1930, A (3) 58; in Boston Museum of 
cleaning fluid, P (7) 162. Fine Arts, A (3) 59; Buffalo chapel, 
windows, A (4) 85; St. Patrick's 
Cathedral, New York, A (3) 60: 
designs and artists, A (5) 
English: church of glass painters, : 
j 
turies, in Essex, A (10) 228; 12th and 
13th centuries, “Vitrail,”” A (7) 153. 
f medieval: in wy and France, B 
ele. (6) 133; methods, A (3) 59. 
of Middle Ages, A (3) 58. 
i | 
effect of gas content, A (5) 111. s 
fused, ware, P (1) 11. ; 
and magnesium fluoride, physical tests, » 
A (5) 110. st 
and ium silicate, structure studies, ot 
A 
ure gradient, 
—— structural types. 
sliver manufacture, P (3) 66. : 
: . with soda ash, dolomite limestone, and 
tuby. See Glass, colored. silica sand, melting rates compared, A — . 
safety. See also composite, glareless, (4) 89. A 
Glass; sodarboric oxide-silica, viscous properties 
“faid resistance, types, A (5) 110. 
armored, P (1) 12. 
Benedictus patents, English production, : 


348 
Case 
tanks, heat utilization, effect of gas firing, 
A (10) 233; see also Tanks, re - 
story of Corning Glass 
234; see also Glass, chemical apparatus. 
tec! : Pearson correlation coe ts 


P (1) 13. 
tate with to trace of bending 
suspension during tempering, P 


chi 
cooling 
heating glass 7) 162. 
omen P (2), 44, P 3} 138-39, P (8) 
234; and bath composi- 
tion, P (8) 189. 
process, P (1) 13, P (6) 139, P (7) 163. 
tensile strength correlation 
of data, A (4) 89 
textile types. See Glass, fiber, and cross 


references. 
thallium thin films on cooled Pyrex- 
surface, conductivity, A (11) ea 
thallious oxide for fluorescence, P (11) 256. 


a endurance, test apparatus, A (2) 
thermal ion, low, composition and 
method, P (2) 45. 


strength. See Glass, chemical 
durability, resistance, and stability; Glass, 


strength. 
for thermometers, scale types, manufac- 


ture, A (4) 90. 
thin. slasey shapes, production method, P 
thread. See Glass, fiber. 
tile, 230; see also Structural ma- 
with ti a cobalt oxide, properties, 
A (1) 10. 


toughened. See Glass, safety. 

transformation poimt and vitreous state, 
studies, A (5) 

translucent ceramic bodies, process, P (11) 


tra method, P (7) 163; treatment, P 
tubes, rods, or tubing. See also Glass 


rods and tension surfaces of 
fractures, a A (6) 137. 
breaking strength of rods, effect of cross- 
sectio shape and surface condition, 
A (10) 233. 
coiled vitreous tubing, process, P (1) 


cuttin methods, A e) 186. 
os cy , process, P (2) 45. 
Kinds of, i in pot furnace, A 
gas- 
111. 


hollow objects, or similar transparent 
materials, of for 
luminous P (3) 66 

ware bases, P (11) 


with luminescent coating, P (8) 188. 
for making containers, (4) 91. 


pot furnace for melting, A (5) 


-brand, arsenic, effect on 
color, A (2) 4 
wartz rods, increase method, 
6) 137. 


tube connections on hollow 
method. P (11) 257. 
ae for construction use, P 
tubular vessels, ee branch quartz 
glass tubing, P ® 2 
tunstler, P (4) 86, ro 105, P (6) 134, 
P (7) 153, P (10) 230, P (11) ?. 
Oy aoe tumbier, P (5) 105, P (6) 134, 
“twin” te surface irregularity, A (1) 


ware, 


vase, P (6) 134, P (10) 230; vase and 


q combined, P (8 ) 182 


Venetian, Verzelini, A (4) 84 
vessel, surface layers under compression 
with inner tension zone, P (1) 12. 


Ceramic Abstracts—Subject Index 


Glass (continued) 


types, A (1) 9. 
es of soda-boric oxide- 
— g from 900° to 1500°F., A (9) 
“Foie for silicate wool objects, 


in cathode-ray tubes with 
wire, (9) 213. 
P (7) 162; 


P 213. 
properties and 
si , films on, thermal es 

heats of adsorption, i A (3) 
state and ormation point, studies, 
A (5) 112. 
volatile acidity, A (7) 161. 


waste as source of raw materials, 
109. 
waste from grinding and polish- 
ing, process, P (2) 45; of waste (residual) 
ea by fine grinding and polishing, 
weatheri 


, effect of aanithy, A (2) 42; 

frost-resistant glass, P (11) 256. 

for welding sy % parts, A (7) 161. 

whisky flask, P (5) 105. 

window. See also Glass, 
decoration with glass, A (5) 111. 

hermolux, A (1) 9. 

etched, P (2) 45. 


Fourcault method of manufacture and 
sandstone composition, A (5) 112. 
with lowered alkali content, composition, 
A (3) 65. 
panes with nies elasticity of compres- 
sion, P (8) 1 
pense ‘ware, grinding process, 
) 90 
and plate, manufacture, A (4) 90. 
wool. See also Glass, fiber; Insulating ma- 
terials. 
agricultural application, P (5) 112. 
for air filters, A (4) 


apparatus, P (10) 234; method and 
apparatus, P (9) 2 
manufacture, P 30, P (9) 213; 


process, P (1) 12. 
rock wool, and slag wool, history of 
development, A (8) 187. 
Schoop electric — spray gun for 
production, A (1) i 
as thermal material, proper- 
ties, A (3) 64. 
woven fabrics. See Glass, fiber. 
writing surface, P (8) 189. 
ray diffraction study of structure, A (8) 
87; see also X-ray studies. 


test results, A (7) 161; use, 


zine oxide in: 


A (4) 91. 

at ern Technical School, technique, A 

1 
Glass apparatus. See also Annealing; Fur- 

maces for glass production;  Lehrs; 
Polishing apparatus; Tanks 

for ampoules, method, P (7) 162. 

for assembling: rods and bottle 
caps, P (3) 65, P (6) 138; of 
closure clamping devices, P 162; 


two tubular glass elements, P (2) 43. 
for grinding and polishing 
P (2) 44; ground and polished, P (2) 44 
for base assemblies for sealed glass 
velopes, P (11) 256. 
for units for sealed glass 
casings, process, P (7) 1 
batch P (1) for batch feeding 
to furnaces, P (11) 2 
for batch handling and —. A (3) 64. 
for batch mixing, types, A (5) 110. 
for glass before surfacing, 


P (11) 255. 
for bending sheet glass, P (1) 13, P (2) 43, 
_P ren 255, P (11) 256; vitre- 
ous tubing, : (10) 234. 
for beveling, P (4) 91; 


automatic, P (1) 
for block f forming, P (5) 113; block trimmer, 


blower, electrically heated, P (1) 11. 

for blowing, P (6) 138; blowing form for 
hollow g ware with base, P (8) 188. 

for a cutting or scoring necks, P (10) 


decorating, P (6) 138. 
manufacture, process, P (1). 11. 
research on wear of molds in high-speed 
practice, A (10) 231-32. 
semiautomatic SH machines, 
of — on quality, A (3) 63. 
bottomer, P (8) 1 188. 


effect 
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Glass apparatus (continued) 


a - showing weaving principles, A (4) 
oe building block: assembly, P (5) 112; 
conveyer, 
for (6) 138. 
for chinine temp P ing. P (5) 113. 
for circulati method. 162. 
for cloth of g ye: 
(4) 91. 


for from ~ cuties P 

conveyer, P (2) 44. 

for cooling glass, P (2) 44, P (s), 188; 
with moving jets for tempering, P (11) 


cracking-off machine, P (1) 11. 

crucible glass feeder, P (10) 234. 

cupola for a raw mineral-wool ma- 
teriais, P (8) 1 

cutting machine, P (3) 65, P {s) 113, P (7) 
162; for sheet glass, P (6) 1 

for decorating or marking —_ P (1) 11. 

for Pan tise and gathering glass, method, 


dispensing device, P (9) 220. 
molten glass, process, P (1) 


division, corner, and reverse bar, P (11) 


quartz ques or high silica 
44; strip, P (8) ay tubes, 
(9) 212; window ease, P (3) 66 
driving mechanism, P (6) 138. 
for edge grinding, P (8) iss. 
for feeding of charges, control method, P 
(11) 255. 
glass furnaces, P (1) 11. 
glass, P (3) 65; metho. 


rolling machine, P (6) 138. 
and severing mechanism, P (1) 12. 
for fiber glass. See also Glass, fiber, 

spinning, threads, and wool under Glan 
apparatus. 

cloth, P (1) 11. 

drawing, P (6) 138. 

fibrous material, P (6) 138; 
fibers, P (2) 44. 

mat making, P (10) 234. 

method, P (3) 66; hye (1) 11 

from molten glass, P (11) 256; method, 
P (3) 66 


winding, P (2) 44; winding on spools, P 
(9) 212. 


for 9 


P (1) 


from glass 


for foliated glass, P (10) 234. 
for forming bottles, jars, etc., P (3) 66. 
on Sens and feeding gobs, method, P (7) 


for forming glass, P (2) 44, P (5) 113, P 
(7) 162; method, P (7) 162. 

for forming sheets, P (1) 11. 

frangible block mounting, P (2) 44. 

for glazing glassware, P (10) ne 
unit for multiple sheets, P (11) 2 

for grinding and pnt s 
mirror, A (3 ; story of glass giant of 

1) 35-36. 

grinding tool, P (1) 12, P (3) 65, . a 66. 

grinding, workpiece holder, P (11) 2 
or polished glass A (7) 


~~ for molten material, process, P (6) 

handling, P (1) 1 

heating and ALR ‘device, P (3) 65. 

for hollow glass, P (5) 113; forming 
method, P ‘>. $5; with reinforced base 
ends, P (11) 2 

for hollow glass blocks, P (5) 112; process, 
P (3) 65. 


for hollow ware, nanos. P (1) 13. 

for inspection, P (11) 256 

for joining block section, P (5) 113; 
also Glass apparatus for sealing. 

lehr drive for sheet glass, P (11) 256; 
lehr stacker, P (5) 113; see also Lehrs. 

lens-abrading machine, P (1) 12. 

se curved surfaces, grinding tool, P (4) 

for lenses: grinding edges of plates, P (1) 
12; for polishing or grinding, P (8) 1 
grinding and world’s largest 
mirror, A (3) 64 

lenses, template for edging, P (4) 91. 

machine, P AS 113; for making gy and 
method, P (8) 188; and process, P (7) 

Tie and fining, P (3) 65; method, 

qa 
for melting rock, method, P (4) 91. 


tongs for 


see 


of amorphous sub- 
stances, A (1) 32. 
viscosity, high-temperature, of soda-silica 
or u er 
Glass Delegacy, 1938-1949, A (8) 187; 
Sheffield Savery, A (1) 9. 
televi equipment, use, A (5) 111. 
temperature distribution in molten colored 
and colorless masses, A (4) 89. 
tem ._ See also Glass, safety. 
tem 
tem 
t pered ethod, P (1) 13 
em ware, m , . 
tem ng of borosoda t "A (11) 255. 
56 
. uses, A (3) 62. 
vanadium as colorant, A (1) 11. 
vaporizer, P (8) 182. 
= 
ai 


1940 


Glass apparatus d) 
wool, P (5) ii2; see also Glass 


wool, 
, P (7) 162. 
i for forming 


a and pestle for powde_ing glass, A (8) 
vptical. See also ase. optical; Grieding 
a atus, optica 
for te lens, P 256. 


lenses, P (5) 113, 
P (6) + 
P 234; for 


lens grinding. P (11) 256 
multifocal ophthalmic lenses, P 


inding lenses, P (8) 4 
lass, P 


fi 
plates, small or lamellar, Pi (2) 44 
or polished glass strip, P (6) 139. 

P (1) 1 flat glass, 
( also’ g and polish- 
ng types apparatus. 

and uprighting, P (6) 


for regulating flow of fused glass into 


for rods or — See Glass apparatus for 
tubes, rods, etc. 
1 
for a lass, P (2) 44; pressing curved 
fs) 188 188; see also Glass, Safety. 
for sealed holiow ware, P (1) 13 ® 4 
. block halves, automatic 
P (2) 45; and molding 
P 256; vitreous ware, me’ 
P (11) 256; see also Glass, joining or 
sealing. 
shaping machines, P (4) 91. 
for shearing molten cle, P (8) 188. 
for sheet glass, P (2) 45, aos 65; sending 


and tempering, P (3) 
method, P (1) 13; or 


(1) 13 
for silica peratce for glass charges, 
qd) 
spinning ring, P (6) 138; a. spinning and 
winding glass laments, P (3) 65; for 
un » process, P (2) 44; see also 
ass Gpparatus for threads. 
for strip glass, ground and polished, P (1) 
11. 


suction eee for blowing machines, P 
(9) 213. 
for poewes glass plates or sheets, P (3) 
65. 
for surfaci as pte glass, P (10) 234. 
takeout @ a device, P (2) 44 
for tomqesing glass, P (2) 44, P (3) 65 
P (3) 66, “> 91, P (6) 138, P oy 162, 
P (7) 163, P (il) 255; process, P (1) 
il, P (2) 44, P (7) 162; sheet glass, P (1) 
11, P (8) 65, P (6) 138, P (11) i 
for thermal endurance tests, A (2) 43 
for threads. See also Glass apparatus, 
fiber; Glass, fiber. 
for threads: continual winding, process, P 
(1) 11; manufacture and winding, A (2) 
; for winding glass threads and yarns 
on spools, P (9) 212. 
for P (1) 11; 
ete., from glass 
tongs for handling glass, P (1) 13. 
for transforming glass tubes, P (1) 12. 
for treating glass, process, P (2) 44. 
tor tubes, rods, or tubing. See also Glass 
tubes, rods, or tubing. 
blank, P (1) Pe method, P (7) 162. 
process, P (1) 1 
severing device, = (6) 1 
tempering “ey; P (1) ris, P (7) 162. 
transforming, P (1) 12. 
vitreous: bending eng P (10) 234; 
coating method, 2. 
for welding glass, P (3) 66 
wire belts, type, ‘A (10) 241. 
ws * wool (3) 66, P (5) 112, P (6) 139, 
P (10) 234; moet. P (4) 91; for min- 
eral wool, P (5) 112 
for working glass, P (1) oP (3) 66, P (10) 
(11) 25 


234; process, P 
— bulbs, See Glass for lighting, and cross 


Guatkennen refractories. See Refractories for 
glassmelting. 
lass industry and glass plants, air douches 


P (11) 256. - 


Glass wool. 
erences. 

Gilauconite, univalent and multivalent ionic 

Glazes, application, apparatus, 


Ceramic Abstracts—Subject Index 


Glass industry and glass plants (continued) 


for —_ ex: to high temperatures, 
effect, A (6) 150. 


Cork Co., Whitall-Tatum Glass 


-Lowrey ww. = , improved glass 
tank design, A (1) 9 
oes of Kemlin, Francois, A (9) 


Corning Glass Works, story of technical 
_ B (10) 234; see also Glass, Corning. 
since annexa- 


improved batch 


yr agents for glass batch, 

Fourcault See Glass, 

in Germany, A (3) 63; coloring agent 

of raw materials, A 89; 
deficiency of chemicals, A A (4) 90; design- 
ing | room development, A (1) 11; educa- 

tion, apprentice guide, A (7) 159; suit- 

able sire for furnace and machine units, 
A (7) 161. 

glass factory year book and directory 
United States and Canada, B (1) 11. 

industrial research, 1939, A (5) 128. 

Inland Glass Co., blown and pressed glass- 
ware production, A (1) 10 

or use of continuous conveyer 

rack, A wy 233. 


) 
Glass, Ltd., and Triplex 
0. for English production, 


Latchford Glass for bottle glass 


of Smaland Woods, types, A 


Pennsylvania Bottle Co., use of fluorbarite 
_in flint-glass batches, A (4) 90. 
Plate Glass Co., gigantic melt- 


) 64. 
in Saxony, history, A (5) 111, A (10) 228. 
in Soviet Russia, developments, A (3) 63. 
in district, art and service glass, 
A (11) 251; history, A (2) 43; raw and 
auxiliary materials, A (10) 233; State 
Technical School in Haida in Sudeten- 
land, A (10) 234. 
in the United States (America): 1899- 
1937 and 1938, A (8) 187; 25 years, A 


curtain for ->alth p. stection 
near furnaces, A (5) 112 
Wightman Bottle & Glass ye) 
melting tank and (4) 
wire conveyer belts, A (10) 241. 
tanks. See Furnaces for 
tion, tanks; Tanks, glassmeliting. 
textile material. See Glass, 
textile material. 
See Glass, wool, and cross ref- 


exchange, A (6) 147. 

P (7) 167. 

black, for earthenware, mevllic luster 
effect, A (2) 39, A (5) 104-165. 

for ceramic-ware decoration: competes. 
P (9) 208; ductile Zr and Ti, A (9) 208; 
process, P eg | 238-39; tin oxide in, 
hetailed data, A (7) 166-67. 

chrome-tin pinks as ceramic stains, min- 
eralogical tests, B (10) 229. 

or clay-slip coatings, wey I for colors 

and ace effects, A (10) 23 

colored, vs. metallic soluble salts for ply- 
chrome decorations, data, A ®) 192. 

crazing effect: of elasticity, II, 118; 
Ws. reactions, A (5) 11 

composition and A 4 A (9) 

218. 


double-glazing process, P (7) 162. 
and enamels: improvement, P (1) 8; 
preparation for improvement, composi- 


Graphite for carbon-yellow glass, A 


349 


Glazes 


(4) 101. 
and improvement, P (2) 


glazed fabrics, production, P (11) 257. 
om ware, ‘ceramic composition, P (11) 


elaze-t test methods, evaluation, A (7) 


glazing, tus, P 
P (11) 259. 
al on nonsintered pulverized 
(11) 259. 
-free, for whiteware, A 
(7) 


“Aus ‘or porcelain at 1200° to 1300°, 

low- Fa roofing tile, composition, A (5) 
speckle, processing cla f 

manganese. (10) 237. 

m0. in lime-alumina-silica system, A (2) 
-size control in glaze slips, grindi 

data, A (10) 237 

for porcelain, stress studies, A (1) 18. 
pottery support for glaze firing, P (10) 242. 
salt-glazed ware wlth borax-salt mixture, 


A (10) 237; theory 
( + for vitrified 


tion, P (6) i with selenium-cadmium 
pigments, 


of expansion factors, 

scratches on, fused and ground wy} tin 
oxide, and quartz for polishin: (2) 49. 

underg laze colors and —- ty types, 
defects, A (6) 133. 

an anaes treous chinaware, test data, II, A (5) 

volatility, spectrograph for tests, A (5) 118. 

zinc-vapor, effect of variable lime and 
alkalis in clays, II, A (7) 166. 

tirconium oxide and soda as opacifier, A (5) 


Giecintom. See Beryllium. 


study, A (3) 75. 


umina 


Granular materials; 

Particle size; Powders; Screens; Sieves. 
for fine materials, P 
of enamels, refining methods, B 


(10) 23 
and 4+ of pelites, detailed 
(5) 119. 


process, A (7) 73. 

sand, photometric | sorting, A 

and size distribution for cla =< cement 
fine fractions, method, A @) 21 


rials, apparatus for hollow and 
io) dry-pressed i 
( 


coloring method, P (1) 36. 
206. coating and coloration process, 
) 206. 
microscopic anal sis, A (5) 123. 
sand by injector- 
driven air stream, A (1) 20. 

(10) 232. 
“te for carbon dioxide reduction, A 


formation and A (5) 115. 
natural vs. for " electrodes, A (4) 
95; see also Electrodes. 


Graphitized electrodes, ity size vs. 


A (11) 264 


Greece. See Archeology; Art and artware. 


process for drawi sheet glass 
without debiteuse, A (1) 
See also Polishing, ‘and various 
types of grinding apparatus. 
or abrading apparatus, P (3) 58. 
of aluminum and its alloys, A (10) 227. 
of cam shafts, oe P (2) 37; of cams for 
internal-comb' ion engines, P (6) 132. 
of cement: clinker, effect of clinker coat- 
ings of ball-mill ‘linings, A (8) 194-95; 
with welded-steel tube mill, A (5) 121. 
conditioning of mill rolls, roll- “eFinding cool 
ants, and approved practice, A (9) 219. 
of qaa and a quartz, tests 
a ae distribution and grain forms, A 


of cutter blades, relief grinding, P (8) 180. 
of cylindrical articles between abrasive 


apparatus for 
mold-operating Div., me eugn and quality con- 
machines, P ( . _trol in bottles, A (1) 8. } 
for mold, process, P (7) 162. Bicheroux Aen continuous rolling 
5) i111. 
le 
mon lass Co., 
handling and tank, A (3) 64. 
7 English ware vs. foreign, A (/) 159. 
for polishing or 
perforated plate 
66; for perforating glass body, P (5) 113. 
salt: slip com sition ; 
brick, composition, 
sanitary-ware, crazing control by Mayer and j 
laboratory glass, properties, Druzhnaya 
Gorka plant, A (8) 187. I; 
labor cost, decre 
Lancegaye Safet 
Safety Glass 
marketing, 1940, A (7) 178. ce. 
Obear-Nester Co., decreasing labor ay 
cost, A (2) 55-56. 
in Ohio, history review and present pro- Goldschmidt process for extracting ai mmm 
duction, A (8) 205. G , 
Orrefors glass 
ing tank, A (9) 212. ’ 
in Poland, A (3) 63. 
= 
study and analyses, A (6) 147. 
Granite pegmatites in Colorado, geological ! 
G 
(3) 65; vs. Russian glass wool ma- br - - OCesS, 
terials, comparison, A (3) 64. (10) 244; see also Brucite. 
G 
G 
res 
G 


pless gauges, A (5) ) 103. 


and hollow ware, A 4) 90. 
grindabi ndability, effect on size, A (1) 
of hard materials, P (9) 208; see also 

workpiece, effect of coolant, A 
ts, P (11) 250. 

, wear tests and causes, 


ng, and ~ of light alloys, A (7) 
1 


and polishing of optical toooes, P (6) 138. 
and ng stone, P (11) 250 
cement, use of colloidal car- 


hines and operations, A (11) 
relieved cutting teeth of screw-thread 
AY 103. 


of tile edges, gr P (4) 97; of tile 


welding 
paratus, use, A (3) 57. 
See also Abrasive ap- 
Abrasives; apparatus; 
machine; rushing appa- 
ratus; Honing apparatus; Lapping ap- 
Mills; Polishin 
machi , P (1) 2, P (9) 207. 
Aloxite resinaid wheel, A (5) 1 103. 
P (3) 57, 'P (4) 84. 
mg machines, P (6) 


, P (6) 132. 
, P (11) 250. 
250. 


buffing, id millin 
and milling 
(5) 1 
for lathe, (7) 151. 
pinder, (10 center- 


P (7) 151. 
_and combination P 250. 
a surfaces, accurate nding, P (1) 


‘cost of cutting A (11) 249. 


P (6) 132. 
fot Gis of crankshafts, P (2) 38, 
crankshaft, P (10) 228. 
‘cutter grinders, attachment, P (2) 37. 
for tools, P @) . 
(1) 2-3, P (2) oye P (3) 57- 
P (5) 103, P (6) 132-33, 
P (7) 1 51-52, a) tee 180, P (9) 207-208, 
P Yo a8, 228, P Pa 13) 3 
‘for manufacture, P 
1 


tools, rigidity and mounting 

angle, A (9) 207. 
diamond, product uction method, 
disk, P (1) 2; disk sharpener, P 58. 
disk, Siboto compound frit bond, A (1) 1. 

or wheel, tented 
abrasives, P (8) 80 
dor double-edged razor blades, P (8) 180. 
‘or 


screw-thread nding disks, 

drill . P (9) 207. 

tint 

or a) 
of level P (il) 290. 

aces, 

for finish grinding, P (9) 207 

fluid-operated machine tools, P (7 15 151 


~- 
wheels,’ 
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a (continued) 
ng and ing tive surface of 
wheels, P 84. 
for form truin (3) 58. 
grinding, p (1) 2, P (3) 58. 
or gear teeth: generatin. (9) 
prod or fi “4 P (8) 180. 
gear wheels, indexing device, P (8) 180 
ti nes, bevel gear, tool 


method, 
oe for grinding gear teeth, 
grinders, P (4) § pe. P (5) 103. 

automatic strip, P (5) 103. 


and caliper, combinalien precision, P (4) 


84. 
centerless, P (7) 1 
hand ted 133. 
portable blade, P (6 yi 
and pulverizers, materials, wear- 
A (11) 261. 
grinding or abrading machine, P (4) 84. 
— pee, wear and size distribution, A 


grinding gauge, P (11) P (3) 58 

or ing gears, met! 

for er nding knife blades, both sides, P 
f ding or ishing floors, P (4) 84 
erinding 2; and materials, P (8) 


for hard-metal 4 A (10) 227; see also 
Grinding of metals. 

for hollow body interior, finish grinding of 
grooves, P (1) 3. 

hydraulic cylindrical, P (2) 38. 

ny system for boring machines, P 

indexing attachment, P (3) 58; indexing 
device for grinding gear wheels, P (8) 180. 

jig for cutting edges or other end- 
boring tools, P (6) 1 

for knife blades, P 2.7 grinding or 


P (8) 180; Bn 
P (9) 208; for cutting machi 


58. 
foo knives, P (3) 58, P (10) 228; for sharp- 
sues for plush and velvet cutting, P (1) 


and lapping machine, P (10) 228; see also 
Lapping apparatus. 

lens grinder, P (11) 250; for edges of lens 
plates, P (1) 12; see also Grinding ap- 
paraius, optical, ‘and optical under Glass 
apparatus. 

for locomotive and car coed, P (11) 250. 

machine designs, P (7) 15 

machine for plastic 151. 

with motor-driven headstock, P (8) 180. 

multiple-spindle, P (6) 133. 

for noncircular work, P o! 180. 

optical: for lens edging, P (1) 2; for lens 
grinding, P (1) 2; see also Glass apparatus, 


optical. 
for piston eccentricity, P (4) 84. 
piston ring, P (10) 
Pil) 2, P (11) 250. 
and polishing apparatus, P (1) 2, P (3) 
58; Leipzig fair, 1939, developments, A 
(1) 1; see also Polishing eeperatns. 


porous g1 grinding disk, P (7) 1 
oo er and caliper, combination, 
P (4) 


for precision grinding, P (1) 2. 
recovering grinding ry on machines for 
rectifying wheels, P (2) 37. (5) 108. 


relief cutter blades, P (3) 

gear cutters, P (4) 
resurfacin machine, P (5) 104 

rock-drill bits, design refinements, A (3) 57. 
roll P (3) 58. 


poo ony RA P (11) 250; for saws, 4 (1) 3. 
screw- 11) 250. 


spline- shalt toon, type, 
surface-broac A. 
for surface fi ng, (10) 

for surface grinding, P (2) 

P (1) 3, P portable, 


tap cL.mfering, P (10) 228. 
-dressi for ren generating 
machines P (4) 84 
for tool srinding, 84; tool-grinding 
fixture, P (7) 1 


atus (continued) 


for » Process, P 
for track rail mg (6) 138 
for 


continuous, (1) 2. 


twist drill attachment, P (8) 1 
faa tool, P (1) 3; ont, P 
“oS for valve seat grinding, P (8) 


wear _ = causes and mechanism, A (10) 


wiaste, P (1) 2, P (2) 38, P (8) 180. 
asive body composition, P (6) aes. 
e agglomerated abrasive objects, P (2) 


38. 
for aluminum and its alloys, A (10) 227. 
bevel- , P (1) 3; bevel-gear erating 
mac es, tool dressing, P (4) 84. 
bonding methods for foundry use, A (9) 


coolant solution, A (4) 83. 


cutability and dressing , A (4) 83 
diamond: method, P (4) 84 i, % silicon 
carbide abrasives, data, 


tools, application la care, 

A (3) 5 

dust hoods for thet. B (6) 132. 

efficient A (9) 207. 

electric furnace for production, A (1) 1. 

feeding mechanism, P (10) 228. 

for form grinding, ruins 
operative surface, P (4) 84; 
operative surface, P 132; 
surface of, 
P (10) 228. 

forming method and wy for grinding 
internal screw threads, P 

formula for sharpening, A (4) 83 

gear, P (3) device for grind- 
ot P (8) 1 

inding threads, pro- 

truing device, P 
h-speed ey A (3) 57. 

hydraulic feed, P (2) 38. 

manufacture, P (2) 38; process, P (11) 


mounting, P (2) 38. 
Na a Stand. recommendation, A 


dressing means, 


noble corundum” as universal grind- 


ing, A (6) "3 

resin-bonded, P (7) 152; with synthetic 
resin, P (2) 38 ; synthetic resin-bonded, 
for high- speed ‘work, A 57. 

for soft materials, P (2) 3 

toothed, dividing ky P P @) 58. 


resser, (8) 103, (7) 151; 


for (8) 1 
wheel d ng. (3) 58, P (5) 103, P 
(7) 151, (11) 250: dressing or 


forming ap) tus, for grinding gear 
teeth, (9) 207; with spiral ribs, P 
(5) 163. 


wheel speeds, data sheet, A (9) 207. 
6) 133. 


ston ; for grindin 
ing, P (11) 250; grindstone, £ ay 
and artificial stone with abrasive 
eatecial, P (1) 2; see also Abrasives. 
industry, Safety 
azor Co., machi plant ra- 
tion, A (il) 249; Precision Grindin 
be Co., plant modernization, A diy 
9; see also Abrasive industry. 


Grog, determination, A (11) 260. 


and semiacid mixes, galcules ion, A (5) 114; 
also ractories, grog. 
Gruenwald, storical and enamel 
formulas, A (4) 87. 


British 1938, A (7) 153. 
in 205. method for determina- 
analysis, A (6) 148. 
settling in presence of colloids, 


dehydration process, A (4) 86 

for pi mt manufacture, P (9) 209-10. 

raw, for cements, dehydration at 90° to 
110°C., A (1) 6. 


statistical theory, B (3) 78. 
for saggers, use, A (6) 142. 


with white clay, process, A 


Hiholein and Heidtkamp viscometers for 


measuring viscosity at high temperatures, 
A (8) 191. 


ai 
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. (2) 37; of cylindrical work- 
pieces, P (9) 208. 
diamond-hard metal combinations, applica- 
tion, A i 
fine, classi gri 
tinish process for 
of glass, P (1) 12; e , grain size 
ressing of, " 
A (10) 227. 
of metals, hard: diamond-hard metal com- 
binations, A (2) 37; requirements and 
process, A (10) 227; tool, A (10) 227. 
of metals, reguiations, A (3) 57. 
and means, P (6) 133. 
bon, A (8) 194. 
A (1) 20. 
of | 
waste-heat loss, cause, A (1) 19. 
132. 
cam-grindin 
for millings, 
truing device, P (1) 2, P (2) 38, P (3) 
58, P (4) 84, P (6) 133, P (10) 228; 
truin 
wheel unit, P (10) 228. 
G 
Grin 
G 
harpener: for razor biade, F for 
skate, P (2) 38; for tool, P (5) 103; 
universal type, P (5) 104. 
dressing grinding 


1940 
of enamels. See 
Hana tables for X-ray bay analysis, 
B (11) 267. 
of clay-sodium silicate mixtures, 
mechanism, A (7) 176. 
of bonded and 
a ves, 
A (11) 249-50. 
ory, methods, and apparatus, A 


of water, test instrument, A (3) 80-81. 
Hardness scales, table of woe = 


Hardy"specirophotometer for matching syn- 


and porcelein enamels, A 
Harmotome, zeolite »:\:.<ral, composition, A 


for g..+s optical constants 
data, A (5) 111-12. 
Heat, conduction, Carsiaw method of con 
integrals vs. Tranter method, A (3) 71. 
from kiln walls, recovery and use, A (10) 


ic flow in hollow cylinder, measure- 
ment, A (1) 21. 
Heat ca; of TiO: (rutile) from 68° to 
298°K., A (3) 77. 
Heat conductivity. See Thermal conductivity. 
composition and firing proc- 


sintered ce- 
P (8) 192 
Heat flow in ‘urnace, data on fuel, A (4) 


of of calcium sulfates, studies, 


A (5) 1 
oe = also Firing, and cross refer- 
in “prick plants, steam heaters and waste- 
«tn transferrers for driers, A (8) 194. 
mg with infrared lamp banks, data, 
10) 239-40. 
tric, and flow control of molten glass, P 


electrodes for molten glass baths, P (2) 44. 
of flint and aluminous clays, iength changes 
and exothermic effects, 
gain through glass Moshe bf solar radiation 
and transmittance, A 
with heavy fuel oil, is 2 .. process, A 
(11) 262 
Heating apparatus, petroleum heaters, heat 
transfer in radiant section, A (9) 225; 


see also Firing; Furnaces; and cross 
references. 


t type, P (2) 

A. P (8) 196. 

for resistance furnaces, “Stratit’’ type, A 
(10) 241. 

ont, Se ends of electrically heated bodies, 


Heating resistors, high-temperature, produc- 
tion, P (9) 221. 
Heating systems, application of noncondens- 
ing or ey turbines, A (3) 79. 
central t A (3) 79; central steam sys- 
tem, A 4) 102. 
effect of condensate extraction on efficiency, 
A (3) 79. 
efficiency comparisons of turbine generators 
and generating stations, A (2) 56 
gas installation, A (3) 79 
ee power and steam cycles, A (2) 


turbine generators, load distribution, A (2) 


Heating time, graphical method for three- 
dimensional heat flow, A (1) 29. 
Heating units, resistance, selection and ap- 
plication, "A (11) 264. 
Heat insulation on cylindrical surfaces, graph 
for calculation, A (10) 239. 
definitions, Brit. Stand. ~ + A (2) 55; 
see also Insulating materials. 
Heat loss in enamel and glassmeltiug fur- 
naces, A (11) 263 
surface, from outside furnace walls, in- 
sulating materials, A (1) 16, A (3) 81. 
in structural materials, 
Heat transfer in furnace walls and roofs, 
charts for calculation, A (11) 262. 
Heat transmission in annealing furnace vs. 
furnace design and waste-gas removal, A 


(3) 73; through wall, graphical deter- 
Bea A (1) 24. 


coefficients of building 
materials, calculation, A (1) 13. 
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methods and automatic con- 
Hi 


‘s) ie with long- rod insulators, 
Heviandite mineral, composition, A 
electric f dryin, 

ceramic ware, P (9) 2 
History of ceramics. See ‘Biographies; Ce- 
ramic pon kd and history items in 


sections 
sfelttware, English and Dutch, A 


(11) 25 
for vitreous enamels, A (9) 
apparatus. See also Grinding ap- 
pPeratus, and cross references. 
beari: for shafts, P (1) 2. 
for cy se P (11) 250. 
designs, P (1) 2 P 2) 37-38, P (5) 103, 
oak (6) 133, P (7) 15 


ling’ machinery, P(1)2 
horizontal, P (6) 133. 
for machining tapered surfaces, P (11) 


structure, P (2) 3 
tool, P (2) 38, P 108, 
oscillation 


ography, 
” See Architecture: 


size de- 


A (2) 38 
Structural ma- 


terials; and cross references. 
— See also Air conditiuning; Dry- 

Moisture; Ventilation. 
with psychrowetric ap- 


paratus, P (4) 97; see also Psychrometric 
charts. 


— hygrometer for readings, A (4) 95. 
tric apparatus, use of Psychrobac, 
(1) 21-22. 
apparatus, - 

and temperature, meter for control, A (11) 
H a t gurguly pottery, history, 

“Hu ” dust ‘collector, A (7) 168. 
Hydrated calcium aluminates, heat of solu- 
tion and hydration studies, A (8) 183; 
summary tables of known hydrates and 
studies of system CaOQ-AlsOr-TiO:, A (9) 


209. 
Hydrated calcium silicate, CaO: SiO: meas- 
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(continued) 
kalization, 
ect on eiectrodialyuis of sil, IV, A (5) 


method vs. 

for clay content of South African soils, A 
ters, Nicholson, for adsorption and 
of gases and 


i 
A (5) ey 


particle-size de- 
reaction of alkali solutions with 
kaolin, III, A (5) 123. 
of magnesium A (11) 265. 
H treatment of Portland cement, 
studies, A (9) 209. 
electric, for humidity readings, 
A (4) 98. 


machines, device for 
P (2) 
ratures 


of solid fuste, appere- 
tus, A (2) 73. 


potsy clays, A (2) 52; Workmen's 
ors ional Diseases Act, dermatoses, A 
and d montmorillonite, effect of heat, A 


(9) 222. 
See also Glass Glass 
for measurement of ue, satura- 
— , and lightness of surface colors, A (7) 


in homes, A (11) 254. 
Immersion liq prenesetion for refractive 


index range, 
Panichi, modified, A (3) 78. 
systems, atomic 
apparatus. 


any solution for treating roofing tile, 
India, chrome ore in Singhbhum, A (5) 125 
Mysore minerals and use, A (5) 124: 
eeniaiias syenite, deposits and use, A (5) 
124; new mineral in clays, possible oc- 
currence and com » A (5) 124; 
pottery clays, data, II-IV, A (5) 123; 
raw materials for ground--rat enamels, 
detailed data, A (5) 107-108. 
Indicators, Dwyer COs type for efficient com- 


Ignition 


lamps; 


bustion, A (2) 49. 
ments in solid phase and solution, Industrial diseases. Sce Diseases; Dusts; 
A (11) 252. Safety, Silicosis. 
minerais and products, P (9) 210. problems, X-ray technique, A (8) 
H ed sodium te icate, manufacture, ; see also Management; Research; 
P (1) 33. Standards. 
Hydration mechanism of montmorillonite Infrared lamp banks for heating or drying, 
saturated with various cations, A (11) data, A (10) 239-40. 
265. . molds of ceramic-coated cork for in- 
H bons, slow and explosive combus- sulation, A (7) 156 
tion, A (8) 197. ._ . Inhibitors. See also Pickling. 
bon diane equilibria: nickel vs. cobalt —y 
ane system in to prevent toxic gas tion, 155. 
region, XX VI, ‘A (2). 51; Joule-Thomson for steel kling, A (1) 7. 
co2fficient of s mixtures of meth- Institute of Vitreous Enamel contributions 


; ’ = peptizing agent on silica 
17 

ard carbon determinations, effect 

tion and 


sols, A 


of pressures on 
sweeping times, A (2) "Ss. 
diffusion process in steel, A (7) 155-56. 
in steel, effect on enamel coatings, discus- 
sion, A (11) 253. 
in steel, relation to defective enamel coat- 
ings, A (8) 184 
tion of banded constituents of 
coal, attrital matter and anthraxylon, 
an hi of Pittsburgh 
pet ic constituents ttsburg 
seam coal, A (3) 73; of splint seam coal, 
tests on Canadian coals, A (2) 51. 
yea ion and pOH, explanation, A (2) 


Hy4drogen-ion activity, potentiometric method 
for accurate measurement, A (4) 96. 
Hydrogen-ion control of clays to improve 

physical properties, A (11) 265~55. 
-ion determination of clay with glass 
electrode, process, A (9) 222. 
with glass aicmede, A (3) 71. 
of plastic bodies and ceramic slips, 


126. 
of soils, XXIA, A (8) 198. 
-ion values of silica sols and jellies, 
I, A (2) 54. 


A (5) 


See 
also Glass, Aber, and cross refer aces; 
Insulators; Mineral wool; Porcelain, 
electrical; and insulating types of re- 
fractories under Refractories. 

acoustic materials, slag wool, A (4) 91, 
mall for sound insulation, A (9) 


aluminum foil and thermal) paints to reduce 
heat loss from furnace walls, é a) 16; 
use of aluminum paint, A (3) 8 
block, P (5) 113. 
cork, ceramic-coated, for steel ingots, A 
(7) 156. 
dielectric jes: a.-c. and d.-c. con- 
ductivity, I11, A (7) 175 
electrical, ceramic composition, P (9) 218. 
conduction in gases, liquids, and solids, 
theory and relerences. A (8) 195. 
with fiber age (9) 212. 
with fibrous glass, electric strength, A 
(5) 109-10. 
moisture determination, sensitive method, 
A (10) 241. 
in 1937-1938, B (3) 81. 
glass, and artificial mineral fibers with 
rough surfaces, P (2) 45. 
discharge lag, data, A (5) 118. 
A (3) 63; “continuous” glass 
A (4) 90: for glass silk, A (6) "136: 
glass tape, A (6) 136. 


to industry since 1934, A (9) 211. 
ting materiais and insula’ 


Herbert — tester for hardness test, 
A (4) 95. 
Heroult principle of electric are furnaces, 
Hydrosilicates aluminum, kaolin-clay theory, 1 
c¢ and geological fields, 
Holland | 
| 
H 
241. 
Igni 
ess, A (8) 190. 
Heat exchange and pressure drop, problems, Illit , 
A (2) 56. H hod for 
Il 
H | 
| 
(1) 11. 
fi 
ane and ethane, X XV, A (3) 73. 
Hydrochloric acid, action as coagulating, . 
stabili 
Hydrogen 
q 
2 
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t ma- 


terial, P 162. 
insulation, A (5) 111. 
Pv-noglass porcelain 406 A (9) 212. 


vs. porcelain 
4 and «pplication, A (3) 


properties 
Sat. insulation, A (6) 136. 
insulated high-voltage cable, 
thread, P (2) 45. 
and weather-resistant materials, P (1) 12. 
wool, thermal Russian 


lass products, P (5) 113 
t-transfer on cylindrical 
surfaces, A (10) 239 


insulating terms, Brit. ‘Stand. Specif., A 


(2) 55. 

review, A (5) 115. 

in Sits. power plant: test methods, A 

high-grade, See and reflection meas- 

wore a range of centimeter waves, 

high- com tion, P (8) 192. 
ceramic-coated 

cork, 


mica for insula’ A (11) 255. 

from mineral fibers, P (3) 66 

tmineral wool, composition, P (6) 139. 
ae clay for furnace patching, A (7) 


orming eye P (8) 188; manufac- 
ture, P (2) 45. 
ot low- ow temperature insulation, A (2) 47. 


and ph studies, A (6) 
yeale spal t, uses, 


published dats A (4) 102. 

quartz seal, xO 6) 139. 

refractories vs. slag wool, 
tests, A (Ss) 114; see also Refractories, 
insulation. 


ar melting process and product, P (4) 


rock-wool uction, P (9) 213; 
see also Rock 

slag wool: history ‘and uses, A ® 91; 
or rock wool uction process, P (9) 


213; see also g wool. 
solid insulation, discharge lag, A (5) 118. 
sound insulation, ““Penoglass,” A (9) 212. 
poten A with barium oxide content, use, 
A (4) 94. 
ia insulation: of furnaces and kilns, 


(1) 25. 
insulating element, P (1) 23. 
with titanium dioxide as dielectric in con- 
P (1) 18. A (11) 255 
and glass types, 
vermiculite A C2) see also 


Vermic 
See a also Dielectrics; and insula- 


under Porcelain. 

bushing P 18, P (4) 94; sealed 
A 

ceramic, for Th (11) —~ com- 

oer. on properties, review, A (10) 


ceramic, for at West- 
ern Electric Co., A (7) 1 


condenser, ceramic A ‘win 19. 

design, P a 19. 

electrical (5) 119; glass, P (1) 11; 
insulating bodies, P (3) 70; methods of 


manufacttre, A (4) 94; testing, P (11) 


260. 
glass, P (7) 162. 
Somat armature of drawn molded 


glass, P (2) 45. 

vs. i A (7) 160. 

and porcelain, electrical resistance under 
ng conditions, A A (2) 42. 


seal lass bushings, A (3) 64. 
for telephone i lation, B {3), 81. 
for heating and wy} installations, use 


heat, methods and discrepaucies in data on 
materials, A (4) 102. 
for -frequency current, molecular com- 
tion, tabular data, V-VI, A (5) 119; 
tion as vitrified ‘rutile 
titanate bodies, VII, A (5) 119. 
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Insulators (contin: 


-tension line, , European, B (10) 


pole-line, method, P (6) 144-45. 
oe English developments, A (8) 


safety core, P (1) 19. 
— electrical breakdown theory, A (3) 


spark plugs. See also Porcelain, spark 


piugs. 

opart, vine P (1) 19, P (2) 49, P (8) 71, 
composition, P P (11) 260; construction 

P (1) 19; method of making, P (4) 


95. 

with corundum and + oxide 
sintered mixture, P (1) 1 

“A (1) 18. 


protectors, 119. 


test method and apparatus, P (1) 19, 
P (5) 119. 
with umbrella, P (5) 119. 
for steam boilers, composition, P (11) 260. 
of gotem oxide, ground preroasted, A (2) 


9. 
Interfacial reactions, physical chemistry, A 


(4) 101. 

International Annual Tables of Constants 
and Numerical Data, Vol. XI, 1931- 
1934, B (11) 270. 

Inter-Society Color Council, re , A (7) 152. 

ee etermination of alkali, A (5) 126; 
precipitate with ceric 
A (8) 201. 

a surfaces and nonionogenic surfaces, 
icroscopic of electrophoresis 

pplied to (4) 96. 

Metals 

and chromium, separation 
— Co, Ni, and Mn by pyridine, A (3) 


colorimetric determination: with salicyl- 
aldoxime, A (11) 268; by thiocyanate, 
use of hydrogen peroxide, A (2) 54. 
potentiometric titration for quantitative 
determination, A (8) 203. 
Iron chromite, synthetic and mineral, and 
MgCO; and MgO reactions in solid state, 
A (4) 101. 
Iron hydroxide, emanation method for be- 
havior: effect of small amounts of silica, 
Il, A (9) 223. 
Iron oxide-calcium oxide, cone deformation 
study, A (7) 174. 
production, P (3) 78. 

-zinc oxide and beryllium oxide-iron oxide 
systems, reaction products, A (1) 33. 
Iron oxide film, effect on enamel adherence, 

A (7) 155. 
monohydrate, crystallographic 
study, A (3) 75. 
for enamel slip control, 
Isopachi tterns, methods and 
ome 4) 1 101. 
Italy. See Ari and artware; Faience; Mosaics. 


Japan, history and present 

status, A (4) 

aw crushers. bee ‘Crushing. 

ena glass. See Glass. 

igger machines, automatic, Homer Laughlin 
China Co., A (8) 193; see also Pottery 
apparatus. 

Joining ocess. See Ceramic bodies and 
metal, joining process. 

Jointing materials, for ceramic ware, P (3) 70; 
joint for ceramic materials, P (1) 19; see 
also Cements, jointing; Glass, joining or 
sealing; Structural materials, jointing. 

for glass and ceramic ware, Calit for tight 
union, P (11) 257. 
fe effect for heating glass baths, P (3) 66. 
oule-Thomson coefficient for methane and 
ethane mixtures, data, X XV, A (3) 73. 


Kaolin-»entonite, thermal dehydration curves, 
VI--VII, A (5) 125. 
-clay theory, influence in ceramic and 
geological fields, A (5) 123-24. 
ou te. differential thermal analysis, A 


Vol. 19 


Kaolinite (conti:ined) 


oo of particle size, A 
structure formula and reaction equations 
for oe studies, A (9) 214-15. 


See also ys. 
activated, for mortar products, A ® 209. 
alkaline tion 


for alumina 
A (9) 214-15. 
English china clays, proper- 
ion, A ¢s) 127. 
lunging, thod and apparatus, P 


in:tial heating, length changes, A (11) 266. 

et process, A (6) 14 147, A (11) 269. 
orth Carolina, in casting bodies, A (7) 167. 

paper and as color fillers, 


(8) 
possible iron content, A (5) 124. 
and refractory clay — of Irkutsk, 
ical studies, A (1) 
ual alaskite, North Carolina deposits, 
A (5) 125. 
of Santa Severa, » snuetent and chemical 
analysis, A (11) L 
volume and _ velocity, 
changes, A (9) 224. 
for semy-.cid refractories, A (11) 2 
ific yravities of, A 243-44. 
ttlitz: chemical and 
and ceramic uses, A (8) 199; os 
reaction of alkali solutions, III, 
A (5) 123; pure Belgian clays . and com- 
mon clays, studies, A (3) 75.4 (10) 243. 


Karpholite, rare silicate, A (5) 
Keramsite, lightweight ag produc- 


tion process, A 


Kilms. See also Firing; Refrac- 


tories for kilns. 

—- .mproved setting process, A (11) 

264. 

balanced draft and flash wall, P (1) 25. 

brick, unloading at low temperatures, A 
(10) 235. 

cement, alumina slag ior cast lining blocks, 
A (6) 140. 

a with direct-firing coal mills, A (11) 


<——— with rammed chromite linings, A 

) 141. 

ang, quente machines, exhibition, A (11) 
1. 


circular, with long firing zone, use of auto- 
matic stokers, A (4) 07 

coal-fired, Japanese types, ‘A (5) 122. 

continuous: for brick, setting methods, A 
(1) 14; coal- and gas-fired, adaptability, 
A (1) 33- 24; slaboratory, A (11) 263. 

design, P (10) 2 

doorway (10) 241. 

downdraft, delayed combustion, data, A 
(6) 146. 

—— for firing vitrified brick, A (8) 


and driers, P (1) 25. 
ic, for wall-tile glaze 
firing, A (5) 122. 
ey for metallo-ceramic applications, 
) 


a tunnel, for porcelain firing, A (5) 
bring ‘control with improved cones, A (7) 
170. 


with four-degree spread at 2400°F., 
A (4) 97-98. 
and fuels in ceramic satusteten, factors and 
problems, A (5) 122 
gas Orr ae silica brick, physical data, A 


(6 

gas- vs. electric, comparative data, 
A (10) 242. 

for glass heating, and substance for kiln 
floor, P (4) 91. 
offman: arch construction, A (3) 74; 
for firing steam-engine slags, A (3) 73: 
mechanical of A (3) 
71; starting process, A (3) 7 

kiln burner and P (5) 122. 

laboratory 

= flame in, effect of brick setting, A (9) 


Myshko, for firing ceramic ware, A (3) 73. 
ovens, and chimneys, wR devices, 
wartime lighting data, A (7) 170. 
Periodic, with automatic stoker, A (10) 241. 
— gas, for firing refractories, A (6) 


porcelain, with basic linings, for white 
Portland cement, A (5) 1 

pottery firing, types in England, A (1) 24. 

production-size, at Globe-Union Co. plant, 

construction and operation, A (4) 97-98. 


1 rod: for high-frequency trimmers, A 
“Ss 193; porcelain, electrical and me- 
chanical tests, A (8) 193. 
A for marine steam pipes, composition and 
, tests, Japan, A (5) 114. 
nonplastic bodies, new forming method, A 
heat insulation, for boiler-house equipment, [ee 
A (7) 164. 
in gas ind , A () 115. 
| 
252. 
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Kilns (continued) 
pyrometric rings for measuring heat, A (9) 


221. 
in U. S. S. R. 


sing, Ses heat from walls, recovery, A (10) 241. 
zigzag, temperature differences, 


rotary, P ) 122, P (8) 196. 
cement, resistant chrome- 
ry, for sintering zones, A 


or decorative firing of porcelain, 
A (3) 3-14, 
self-closing safety covers brickwork 
flues for producer, A 25. 
for sintering, A (1) 3 


tire mounting, P 
tunnel, P (2) 52. 
vs. box-type, wey data on fuel 
consumption, A (10) 242 
firing problems, I, A (1) 25. 
fuel consumption ‘data, A (4) 98. 
gas-fired, for firing brick, advantages, A 
(10) 242. 
horizontal, P (1) 25. 
working fate A (10) 242. 
ware support, P (9) 2 
vertical and time manufacture, 
industrial survey of refractory service, 
A.S.T.M. report, A (8) 191. 
weeaees mg and maintenance, A (9) 


Kitchenware. See Enamels, cooking ware. 

Knecht reaction, modification for titanium 
ion, A (4) 100. 
pf of free silica control, A (10) 245. 

Knudsen prize award for worker health and 
efficiency, A (10) 246; see also Safety. 

Kornerupine, rare silicate, A (5) 123. 

Kotoite, magnesium borate, 
properties, A 

Kozeny theory of ery, 5 of saturated 
sand or fine powder, A (7) 173. 

Kurlbaum method for temperature ~wet 
ment of opaque luminous flames, A (5) 


120. 
cone Laan, Turkish peasant pottery, A 
Kyanite as alumina source for commercial 
glasses, A (3) 64 
decomposition rate at various temperatures, 
A (10) 245. 
Kyschtymite, corundum rock, A (4) 83. 


Labor. See Management; Safety. 

Laboratories. See Research and 
laboratories. 

Laboratory kiln. See Kilns. 

Lacquer for silvering on mirrors, studies, 
A (6) 136. 

Lacquers, spray pistol, use, A (6) 137. 

Ladies, refractory, nozzles for, P (9) 218; 
review, and refractories requirements, 


ILA (6) 142-43. 
ed Glass, laminated; 


Glass, sa, ety. 
tions in deairing process, cause, A 


Glass for 
P (1) 12. 


research 


, lamps; 
ighting; Illumination. 
electric, gas-filled incandescent, 
fluorescent, 


for heat loss by radiation, 
Lanthanum ses and Al:Os, heats of 
formation, A (5) 1 
ess gauges for fini n 
Lapping eat ron and 
me! 
Lapping See also Grinding appa- 


(5) 103. 


P (6) 133, P (7) 151, ‘> 208, 
and method, P (6) 1 


diamond, production method, P iy 3 


composition data, A (7) 171. 
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Lava deposits in France, data, A (1) 25. 


effects, 
protection, I, A (11) 271. 
sas” ee analysis, dithizone method, A (2) 


determinations with Nessler 
cylinders of Pb glass, A (7) 176. 
compositions, and oxides, process 
apparatus for production, P (11) 270. 
, manufacture, P (4) 101. 
ae wr zone methods for determination, A 


equivalents, of various materials, bibliog- 
ean y and table, A (4) 95. 
determination wi:h dropping- 
mercury electrode, A (10) 244. 
white, preparation, P (7) 177. 
e, manufacture, P (3) 78. 
Lead glazes. See Glazes. 
Lead bi ith trioxide, solid p 
of basic lattice structure, A (3) 77- 7s 
Lead oxide-silica or compounds, X- 
ray studies, A (1) 33 
See Diseases, industrial. 
Le telier test for hydrated lime 
A (6) 140; other tests, A (9) 209 
Leiranc process for use of teecguate ‘binding 
in refractories, A (9) 
annealing. 
annealing, and method, P (7) 162, P (8) 188. 
lehr gases, P (7) 162. 
nen annealing, P (2) 44. 
hr belt, method of making, P @) 162. 
lehr drive for sheet glass, P (11) 256 
lehr feeder, P (1) 12, P (8) 138. 
lehr gas desulfurization, P (1) 12. 
lehr stacker for glassware, P (5) 113. 
See Glass, lenses; Glass, optical; 
Glass, reflectors. 4y,A(3)7 
narrate aphic study, 5. 
Lepidolite, Brazilian, oe substitute for 
aviat on k plugs, A (10) 237 
as flux in whitew ware bodies, A (2) 49. 
diagram, A (1) 3 
Leucitic minerals, A treatment, A (11) 267. 
Le vs. asbestos, dielectric strength, 
A (10) 233. 
intensity of optical instruments, re- 
flection data, A (10) 239. 
matching intensities with photoelectric 
null indicator, A (4) 96. 
refiectivity measurements, 
(3) 72. 
scattering theory, A (6) 149. 
transmitted and reflected, comparative 
determination, P (6) 146. 
See also Glass, lamps; Glass for 
lig fing; Tlumination 
and air vo ee for efficiency of drafts- 
men, A (7) 17 
antiglare in and 
other ceramic plants, A (7) 17 
contrast in artificiel light- 
ing, A (3) 80. 
and moist atmospheres, A 
(3) 
flashlight lens, P (10) 230. 
fluorescent, use, A (10) 246. 
hurricane lamp, P (10) 230. 
indirect, fitting, P (11) 254. 
industrial equipment, A (3) 79. 
revealing power vs. visibility of street in- 
stallations, A (3) 80. 
street lanterns, scale for plotting intensity 
Light polarizer, P (1) 12 
er, 
materials. See Ceramic bodies; 


Gless, — Refractories, lightweight; 
Structural 
Lignite, grate-fired fue ) 
Lime, building, Brit. Stand. Specif., No. 890, 
1940, A 209. 
calcination 


also Annealing; Furnaces, 


system: melting 


instrument, P 


(11) in sym um, B (7) 154. 
anclysis, ‘0d 29. 


studies, (9) 
for af tne. industry, (3) in symposium, B 
ag for cement-lime mortars, Brit. 
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Lime 
Stand. Specif.. ARP No. 24, 1939, A (6) 


140. 
supermicroscopic examination, 
A (5) ido. 
. method of detection, A (8) 
and autoclave test, 


(2) in symposium, B (7) 154. 
manufacture, industrial survey of refrac- 

io for kilms, A.S.T.M. report, A (8) 
prevention of after-precipitation in indus- 

trial water, (6) in symposium, B (7) 154. 
rapid wy rr in presence of magnesium 

salts, A (2) 54 

ards for soil studies, (7) in symposium, 


B (7) 154 
-vanadium | pentoxide system, tests up to 
50% of CaO, A (8) 201-202. 
for water yer quality, (5) in sym- 


posium, 
criments, A (11) 257. 
Limestone, agricult nd, evaluation, 
(8) in symposium, B 184 
and dolomites in Ohio, use, A (8) 198. 
of particle. size on solubility, 
—~ brucite in, for basic re- 
B (11) 267 68. 
siliceous, and doloniite, 
morphism, studies, A (10) 
lass mixture, P tii) 257. 
Flow, 


ve meta- 


of interfacial curvature, 
at high hydrostatic pressures, A 


viscous, viscoelastic characteristics meas- 
metasilicat2—NasSiOn, 
librium relations, A 
NasSi i phase eq wilibrium rela- 
tions, A (3) 78. 

Lithium salts from Li- ataining minerals, 
reco P (9) 224. 

for enameled signs, A (2) 


41. 
Load test for refractories. See Refractories, 


tests. 
ystems and wy indicating 
account, A (3) 71. 
London-van der Waals force between disk- 
shaped les, formula, A (11) 26° 
Lubrication (and lubricants), colloidal graphite 
for glass casting molds, A (2) 
high-temperature Mi A (3) 


internal, effect on drying —y | fired charac- 
teristics of gor body, A (7) 168. 
in stiff-mud 


lochemical studies of 
7 A (7) 174-75. 
of minerals, A (1) 27 
luminescent material for coating glass tube, 
luminescent silicate materials, manufacture, 
(9) 208. 


minescence apparatus for analysis of 
silicates, A (6) 145. 


for advertising signs, A 
Luminour-flame firing 
control, A (7) 159. 
Lusterware, metallic, glost fring of ordinary 
amma bodies, A (2) 39, A (5) 104- 


in glass furnaces, 


from brucitic limestone in Canada, 


A (1) 29-30. 
fused, ‘asta A) see also Refrac- 


tories, 
hardened withou t chloride, process, A (10) 
for mortars, wy ye A (6) 142. 
recrystallization, A (6) 1 
and studi 
A (5) 118, 
spinel, ph 


Vill, 
ysical properties, A (5) 


115. 
Meggess, lime detection, process, A (8) 


and whiteware firing, A (3) 73. minerals, A (6) 148. 
rectangular, for brick firing, with automatic 
stokers, fuel savings, A %) 221. 
refractory firing, mechanical stokerization, . 
magnesite 
‘er 143, 
stability of kiln stack, mathematical data, 
A (6) 146; discussion, A (8) 197. 
stoker firing, A (11) 264. 
i 
viscosity tests for oils and melting point 
of greases, A (3) 71. 
Lucite, methy! methacrylate, uses in geological! 
laboratory, A (3) 72. 
La 
(8) 189. tit wmo-, of minerals, common and rare, A 
(9) 222. 
lor optical 
_ pyrometers, 
incandescent, P (2) 45. 
Magnesia 
B (11) 267-68. 
ratus, cross references. in symposium, B (7) 154. ' é 
brake shoe t , P (6) 132. characteristics and effect on construction, 
cran 
designs, in 
d ies 
ap grinding, 
and method for lapping bores, P (1) 2. 
for quartz crystals, II, A (10) 240. 
worm 
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Magnesite (continued) 
tic dolomite in Canada, deposits, 


(3) 75. 
mineral forms, characteristics and uses, B 
(3) 76. 
ores, of W 
tion, A (7) 172. 
in Salem, India, data, B (7) 174. 
microdetermination, 


tion i in water, A (7) 175. 


experimental flota- 


in limestone, 
of particle size on solubility, A (2) 54 
quantitative determination, methods com- 
pared A (1) 30. 
aluminum silicate mineral, mont- 


266 hydration mechanism, 
we forming, kotoite, 


for enamels and 
lazes, P 14 
for magnesite refrac- 


tories, A (5) 117-18. 


tor system for glass, 
tests, A {> 110. 


ydrosilicates, hydrothermal re- 
actions, A (11) 265. a 
metasilicate, polymorphism of, 


Vill, (1) 25. 
tes or olivine rock for 
P (11) 259; see also Ortho- 
silicates. 
oxide, in and 
cements, determination, A (3) 7 


and te, reactions in solid can A 
(4) 101. 
in accelerated A (6) 135. 
P (10) 


“silica, equilibrium diagrams, A (6) 
141. 
—silica—water, phase diagram, A (11) 265. 
sintering and effect of impurities, 
tabular data, 4,3 190. 
from Sivash, A (9) 
and titanium dione, reaction between solid 
hases, research, A (1) 32. 
~deesaiaes dioxide: fusibility diagram of 
oor A (8) 201; melting diagram, A 
201. 


Magnesium-silicates, bodies, a.-c. resistance 
up to 600°C., A (11) 259. 
for ceramic use, P (11) ” 
products, manufacture, P (8) 204 
Magnesium titanates, calcined synthetic com- 
position, P (6) 146. 
formation from oxides in solid state, A (1) 


fe, basic composi- 
tion and use, A (8) 
also Ari and artware, and cross 


erences. 
characteristics and history, A (3) 59. 
Della Robbia work, use of “calcina,” A 
(8) 184-85. 
lazes for whiteware, defects, A (6) 133. 
iealian, catalogue, Vols. I and II, B (10) 


wiles: arsenic in, his A (8) 184-85. 
Management. See also afety. 

contract law for engineers, A (3) 79. 

draftsman efficiency, lighting and air con- 
ditioning, A (7) 178. 

executive and technologist, A (5) 128. 

industrial medicine. See Diseases, indus- 
trial. 

industrial workers in 1960, A (11) 271. 

inspection cost in glass plants, A (10) 233. 


labor legislation, proceedings of 6th na- 
( Bull.), A (5) 129, B 


plant A (8) 205. 
nadian Westinghouse Co., 


porcelain workers’ diet, A (8) 


pre-employment examinations, North Caro- 
lina, A (11) > 
uction labor data in brick industry, A 

(6) 139. 


quarry drilling, time studies, B (11) 272. 
unemplo ay effect on workmen's com- 
pensatiori, A (9) 226. 
hours in heavy-clay industry, 
British laws, A (10) 248. 
British Guiana, A (5) 124. 
g in ore-crushing mill, B 


errous le-TiOs, equilibrium studies, 
A (11) 270. 
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ese (continued) 
binsk, composition, A (1) 27. 
te for colorimetric deter- 
(2) 54. 
world deposits, A (6) 147. 
metatitanate, compounds in 
ae equilibrium studies, A (11) 


orthotitanate in equi- 
librium studies, A (11) 27 
oxide, FerOs, “TiO: in white 
land cement, pease de- 
termination, A (8) 202 
Manometer, glass, accurate direct-readin 
type for corrosive and other gases, A (8 


Marble quarrying in Greenland, A (4) 100. 

— = pyrite in ceramic ware, effect, 

Marshalite, natural and artificial, properties 
and composition, A (7) 164 

Martin-Brashear process for optical silvering 
on glass, A (1) 9. 

Masonry. See also Mortars; Refractories, 
masonry; Structural materials; and cross 
references. 

and brickwork, apaooens lime for we 
= Stand. Specif., A (6) 140, A oO 


mortarless, refractory brick, application, P 

wy brick, history, advantages, costs, 
A (3) 66 

steam boiler, classification of refractories, 

4) 93 

sweatp, wall, P (9) 214. 

wall, P (3) o7. 

walls, permeability, effect of heating and 
cooling, B (9) 2 

wat f brick 113. 


ramic laboratory, A (3) 79. 

Mat enamels. See Enamels. 

Mayer and Havas coefficient of expansion 
factors for crazing control of sanitary- 
ware glazes, A (3) 70. 

McLeod gauges, —w¥¥ of glass-capil- 
lary diameters for, A (7) 169. 

Measurements, meter, kilogram, and second, 
pene units, standards of I.E.C., B (9) 

4 

Melting diagrams, MgO-ZrO:, A (8) 201; 
for nephelite-carnegieite-albite, A (1) 33; 
see also Equilibrium diagrams. 

Melting point, fusion-point dia- 
grams, A (4) 1 

Mercury, Li Ae, values for temperatures 
from —40° +200°F. at 27 in. of mercury, 
A (5) 121; at 30 and 31 in. of m . 
a (9) 220: at 32 in. of mercury, A (10) 

44. 

Mercury recordi thermometers for long- 
time records, A (10) 240. 

Mercury-vapor fluorescent, for optical 
pyrometers, A 9) 219 

orthosilicates ‘bibliography, (11) 


Metal acetates and metal fluorides in water 
~- for waterproof materials, P (11) 


Metal = exyeate, process of slip, studies, A (4) 


Metal. “industries, of radiation 
pyrometers, A (2) 50 
M OE separation method and test, 
etallic parts and ceramic materials. See 
Ceramic bodies and metal, joining process. 
Metallic soluble salts vs. colored glazes for 
acer decorations, data, A (8) 
Metallurgy, electrothermal and electrolytic 
method, combined, for recovery of nickel, 
copper, ‘and precious metals, B (6) 148. 
developments, 1938, A 
Metals. See also Castings; Cleaning of 
metals; Foundries; Metals for enameling; 
Steel; Welding. 
— s for thermocouple pyrometers, A (5) 


castings, fired molded product, P (8) 185. 
strength, statistical theory, 


cast iron for glass molds, metallurgical 
(4) 91; strength data, A (5) 


cast iron, gray, structure studies for wear 
resistance, A (1) 22. 

and ceramic bodies, sealing process, P (7) 

chrome steel, welding with glass, A (7) 


Metals (continued) 
chromi 


Vol. 19 


um plating, hard, application, A (3) 


for coating glass, P (2) 44. 
am production by grinding, P (11) 


defects photographic records, 


electrical resistance, thermometers for 
temperature measurements, II, A (5) 120. 
electrolytic iron at molds, electroforming 
A 
ferrous onferruus, A.S.T.M. stand- 
ards, 1939, B (3) 81. 
formula for solubility, 
hard, grinding. See Grinding of metals. 
hardness scales, Brit. Stand. Specif., A (2) 
50; see also Hardness. 
hydrogen sulfide for quantitative separa- 
tion of zinc from iron and indcced pre- 
> ag oe of ferrous sulfide by zinc sul- 
ie, Tha, A (10) 244. 
iron, close-grained, for glass molds, A (3) 


iron molds, electroforming process, A (1) 


iron ore, dewatering moisture samples 
— centrifugal drying device, A (9) 
19 


joining to ceramic objects, P (11) 272; 
see also Ceramic bodies and metal, 
joining process. 

light, melting in resistance-heated electrical 
crucible furnaces, A (3) 72. 

metal-finishing processes, dust-control sys- 
tems, A (6)149-50. 

metal ware, abrasive treatment, apparatus, 
P (8) 196. 

molten, weighing apparatus, P (11) 262. 

nickel alloy cast iron for clayware appara- 
tus, A (1) 21 

for calibration tables, 

(1) 2 
polished mmstallic surfaces, history of polish- 
ing, A (10) 227; structure studies, A 
(al } 249; see also Metals, surfacing. 
polished, Wee and electrochemical prop- 
erties, A (10) 227. 
rhodium, for mirror backing, A (7) 161. 
shrinkage cracks and porosity, precision 
radiography for detection, A (2) 50. 
steel castings, basic elec’zic furnace prac- 
tice for production, A (9) 215. 
steels. See also Metals for enameling, steel. 
deoxidation by titanium, thermodynamic 
properties of TiOz, A (3) 77. 

hardness vs. stone hardness, graph, A 
(11) 249-50. 

hydrogen in, effect on enamel coatings, 
A (8) 184; discussion, A (11) 253 

special high-grade, for gas industry, re- 
view, A (5) 121. 

stainless, polishing technique, A (6) 132. 

unalloyed low carbon, for glass die, P (2) 
44 


strip, automatic gtinding, P (11) 250. 
ace tests electron-diffraction 
cameras, A (3) » 
surfacing BRR, P (11) 250; surface 
finishing, compound for and process, P 
(3) 58; see also Polishing. 
data on selection, A (1) 


tool steels, hardened and wunhardened, 
high-speed, etc., “noble corundum” 
wheels for grinding, A (6) 132. 

and vitreous material with hermetic seals, 
P (1) 12. 

coating materials, A (11) 


Metals for enameling. See also Castings; 
Cleaning of metals; Inhibitors; Metals; 
Pickling. 

and alkali-resistant finishes, A (5) 


castings, design and preparation, A (4) 


castings, for — enamel, wet-process, 
control, A (9) 2 
castings, powder Ee enamel, composi- 
tion, A (7) 156. 
cast iron, adherence data, A (4) 87. 
corrosion resistance, chemical attack, 
literature review, A (5) 106 
cupola control, A (11) 253. 
history: by E. L. wy. A (7) 155; 
and present trends, A 154. 
leadless enamel application, A (5) 


microstructure and enamelability, rela- 
tion, A (3) 61. 
problems, A (6) 134. 


M 
determina 
Magi 
Magnesium dioxide for green bottle glass, ef- " 
Mae 
o M 
M 
M 
Ma 
| 
11) 272. 
divalent, for base-exchange determination 
| 


1940 Ceramic Abstracts—Subject Index 355 


Minerals (continued) 


Metals for enameling, cast iron (continued) Microscopes (continued) 


Mica, 


—_— to pinholes and blistering, A (9) 


U. S. Commercial 
(1) 8; CS77-40, 


or sheet iron, treatment, A (10) 230-31. 


porcelain-enameled baths, A (9) 

cleaning and degreasing surfaces, A (1) 6. 

i and pickling, soft water, effect, 

A (7) 157. 

cleaning, solvents for im 7 eon A (7) 157. 

copper. treatment, A (10) 

de-ena.seiing vitreous enamel a and 
sheet iron, A (11) 253; see also De- 
enameling. 

drawing compounds, A (7) 155; see also 
Drawing compounds. 

fired molded product for core in metal cast- 
ing, P (8) 185. 

of enamel coatings, P (9) 


iron strength, effect of enamel, 4 @ 41. 
metallic articles, P 


phosphorus steels, A (5) 108. 
porcelain, laboratory control of drawing 


compounds, A (9) 210. 

rust and forge-scale removal, cleaning solu- 
tion, A (7) 156. 

ong te tests in 1939 enamel technique, A (7) 


sandblasting with chilled metallic shot and 
A (3) 61; see also Sand- 


nd coats, adherence phenom- 


and shop 


perf: 
sheet steel, climtnating. defects for super- 


opaque enamels 

stamping of hollow ware, effect of annealing 
variations, A (7) 155 

steel and cast iron, ph ical structure and 
defects, A (1) 8, A ( 

steel, hydrogen diltusion. A (7) 155-56. 

steel, hydrogen in, Pe to defective 
enamel coatings, A (8) 184; di-cussion, 
A (11) 253. 

steel, thermal coefficient oe! A .3) 62. 

tensile strength data, A (8) 1 

Vogelgesang artwork and i 7% A (10) 


186. abrasive treatmer:, apparatus, 
treating (8) 1 


e, siliceous limestone and 
ym A (10) 243. 
Methyl metha te, ay uses in geologi- 
cal laboratory, A (3) 7 
Meyer-Dumore washer Mey ‘studies on glass 
breakage, A (9) 212. 
commercial, in North Carolina pegma- 
tites, A (5) 127. 
insulation for aviation spark plugs, short- 
comings, A (10) 237 
for insulation, champs lag, data, A (5) 
118. 


for insulation, process, A (11) 255. 
ymorphism with optical measurements, 


A (5) 124. 
data on initial heating, 


studies, 266. 
ermination of carbon and 


hy 72. 

et tion with electric 
furnace, A (7) 168. 

of rare earths, A (5) 126. 
Micro-combustion furnace, electric, for 
2400°F., A (2) 49. 

ensitometer, simple photoelectric type, 

A (7) 169. 


etermination, 
bon, A (7) 175. 
methods and apparatus, 
survey, A (3) 


gas-volumetric, of car- 


, determination, im- 
proved e-— A (4) 96. 
fication and 


electron, classi 

beta A (10) 240. 

experim: work on development, A 
(10) 239, 


optical data, A (10) 240. 


fori 
microscope objective, P (9) 2 


objective lenses, aa measuremen 


y for nonde- 
structive tests, A (3) 71. 
and tests, biomi 
ry effect of cobalt dusts on the cornea, 
A (9) 225. 
electrophoresis study of i and non- 


ic surfaces, A (4) 96 
metiod for Portland cement clinker, A (7) 


method for Portland cement 
samples, A (11) 261. 

microscopy in industrial research and con- 
trol, A (2) 50. 

on ore minerals, B (11) 267. 


in dust 


Milling of on fine ground 


t A (7) 15 
ore concentration, 
(10) 246. 
bed tye materials, control methods, A (3) 


improvements, A 


Millings, automatic grinding machine, P (11) 
Mill liquor, enamel, effect of soluble salts on 


control, A (4) 87 

opacifiers in porcelain enamels, processes, 
A (3) 61; see also Opacifiers. 

See also Grain size; Grinding ap- 


teari 


paraius; Pariicle size. 
ball, P (5) 121, P (11) 261. 
centrifugal, development, A (7) 168. 
dry grinding, wr of deleterious coat- 
ings of media, A (8) 194-95. 
effect of variables on operating efficiency, 
tests and results, A (8) ise. grinding 
enamels, efficiency, A (9) 
1 
aS binary system of two sizes, 
or pebble, production data, 4 ® 219. 
progress in ey A (10) 240 
technical data, A (7) 154. 
for wet grinding of porcelain enamels, B 
(11) 
mill rolls and roll-grinding 
ts, (9) 219. 
ailing, P (9) 
hammer, reversible type for cement, A (8) 


slams coal, cloth filters for vented air, 
A (11) 260. 
steel for grinding cement, A 

tien substances, process for treat- 

ment, P (11) 257; see also Glass, fiber. 
refractive indices, modified 

Panichi immersion method, A (3) 78. 


of British Empire and 


countries, statistical summary, 
B (3) 76. 
in Canada: 1937 annual report, B (2) 53; 
in 1938, B (3) 76. 
industrial research, 1939, A (5) 128. 
of Pennsylvania, problems and trends, A 


(3) 75. 
for crystallization of mullite, 
data, A (5) 116. 
chrome-tin pinks for stains, 
tests, B (10) 229. 
mineral constituents of German ceramic 
ave, details, A (3) 74. 
mineral kingdom facts, B (5) 125. 
outline and tabular data, B (8) 199. 
See also Clays; Earths; Ores; 
Rocks; Shales; Soils; and specific min- 
and nonferrous metals, iron de- 
termination, A (8) 203. 
ificial metamorphism, process, A (4) 99. 
base mineral industry in South Africa, A 


, 1939, B (3) 76; 


concentration for recovery, 
A (7) 172; treatment, P (3) 76. 
of chemical composition of 
effect on properties, A 
147. 


A 6) 148. 
Miner 


heavy ~ypes, separation appara- 
rad A (9) 2 
we White Silt Terraces in British 


increasing uses, B ( 11) 26 
industrial, in in Canada, 1089, A (10) 243. 
industrial, output and consumption, 1939, 


industrial types, development, 4 Te 247. 
nomena, A (1) 
ew Hampebire, A 173. 


minor nonmetals in United States, B (1) 28. 

in Montana, total value, A (10 0) 243 

~ sore, india, use, A (5) 124; 

ia. 

neogenesis in interior of rocks by heating 
in gas or vote vapor under high pres- 
sures, A (4) 9 

nonmetallic, process, P (7) 

nonmetallic, dev ments in processes and 
equipment, A (10) 247. 

nonmetallic materials, constructional and 
os , AS.T.M. standards, 1939, B 


ore, 1 determination, B (11) 267. 
pelites analyses and grain size, detailed 
pro_:ss, A 172-73. 
petrographic studies with polarizing com- 
microscope, B (9) 220. 
mary, of silt fraction, effect on base- 
- exchange level of acid soils, A (8) 199. 
pulverizing apparatus, P (1) 23. 
random structures, A a 6) 124. 
soft, powdered, 
ion 70. 123. 


pri A (7) 172; 
7) 173; estimation in representa- 
Y. soils, II, A (7) 173; see also Soils. 
specific gravities, torsion ‘microbalance for 
determination, A (4) 97. 
subsieve sizing analysis by elutriation or 
sedimentation, Ii, A (7) 169. 
7200, products, manufacture, P (8) 


in Roy States: for national defense, 
B (1) 28; nonmetallic, in 1939 ( Buil.}, 

B (7) 174. 

i and radi in, leaching process, 


micro- 


wool. See Glass, Aber; Glass, wool; 
Refractories, insu- 


Insulating materials; 
Slag 


lation; Rock wool; Silicate wool; 
cupola fos melting of raw materials, P (8) 
88 


history of development, A (8) 187. 

for insulation, f process, P (8) 188. 

manufacture, P (2) 4 

or slag wool and binding ey. for re- 
fractory objects or materials, P (2) 45. 


Mines and minerals of New Hampshire, A 


(7) 
Drilling; Ex- 


with scrapers, A (3) 71. 
of 


See also Blasting; 


clay 
coal-dust explosions: use 
data, A (10) 247; large-scale tes 
United States and Great Britain, Bt (11) 


264. 
of coals in Illinois, Indiana, and western 
rin correlation of minable types, 
4. 
comminution principles, size distribution 
and surface calculations, |, A (11) 261 
a rock bits, simplified design, A 
dust concentrations in, determination, A 
8) 204. 


) 
m ts and methods, 
~Ill, A (11) 261. 


laws of Canada, B (2) 53. 
industry, welfare problems, B (1) 


ore concentration and milling, A (10) 246 

photoelastic stress » Process and 
advantages, A (10) 2 

of precious and semiprecious stones, B (5) 


125. 
———T raw materials in cement in- 
dustry, A (11) 261. 


© 
for sanitary ware, tests, recommended re- polarizing-Comparison type for petro- 
vision, A (7) 156. graphic measurements, B (9) 220. 
for sanitary is Siemens electronic, for lime hydration " 
Stand. CS77-39 studies, A (5) 106. 
sheet-iron grou 
ena, A (8) 183. 
M 
M 
(3) 74. explosives and devices, procedure 
Mi Bureau of Mines: report of Bureau of Mines, B (4) 97. 
yearbook, 1939, B (1) 28. 
Mi in ceramics, less common types, A (3) 75. i 
charts for X-ray analysis, B (11) 267. 
Mi common and unusual, thermoluminescence ® 
experiments, A (9) 222. 
Mi constructional and general, A.S.T.M. : 
standards, 1939, B (3) 81. 
corundum rocks of Naxos, A (4) 83. 
direct-current resistance, tabular data, A 
5) 126. 
projection-type with concentrated elec- f 
tric field, A (10) 239. , 
use, A (11) 261. f { 
ier, A (3) 71. 
13. 


i 356 


: Mining (continued) 
pumps, electric, safety features, B (8) 196. 

quarry drilling, time-study analyses, B (11) 

: quarrying ¢ of clay with scraper installation, 
| quarrying of marble in Greenland, A (4) 


tory protective devices, tests and de- 
i sign, B (11) 261. 
rock-drill bits, design refinements, A (3) 
57. 
rock drills, dust-alleying apparatus, P (8) 


196. 
in uaete States, safety and health, 1939, A 
(10) 246. 


flectors; 


. See Glass, mirror; Glass, re- 
Glass, silvering. 
clays, hydrogen-ion control to 


i ve physical properties, A (11) 
265-06. 


Mixer, concrete, for laboratory use, 4 (3) 71. 
M. K. S. units and dimensions, B (y) 224. 
Moebius and Thum, silver- ing proc- 


esses for stoneware, A (2) 4 2 
M Dehydration; Drying; 
Evaporators; Humidity. 
apparetus for determination by distillation 
| method, A (2) 49. 
in ceramic bodies, test methods, A (5) 120. 


(3) 


test for electrical insulation materials, sensi- 
tive method, A (10) 241. 
Molding of ceramic ware, P (6) 146; of flower- 


obli surfaces, 
A NOM 71-75. 
selective grading of raw 


in oe drying and hydration curves, A 


Molds, bottle-machine, -speed 
assembly, P tio) 


cast-iron: metallurgical stud (4) 91; 
strength data, A (8) 1 a 
— -plated, tests, A (10) 232. 
te A (2) 42. 


and costs, A (4) 96. 
Molecular structur trom mechani- 
cal viewpoint, B (1) 2 


mat ting apparatus 


projection ap- 


bstances, -temperature re- 
lation, formula, A 6. 
bdenum in enamels, adherence, I, A 


(11) 2 
te, determination with 


urea, A (2) 53-54 
silicate hydrates, research, II, 
A(4 A (8) 182-83. 
ilicates bibliography, (11) 


alteration of glasses to, A 

in tonite deposits from Leitha limestone, 

A (1) 25. 

formula and derivation, A (1) 28. 

in fuller’s earth, separation and analysis, 
A (8) 198. 

and illite, effect of heat, A (9) 222. 

saturated with various cations, hydration 
mechanism, A (11) 265. 

a qualitative color test, A (9) 


relations between modifica- 
re. silica and feldspar structure, A 

th Mortars. See also Cements; Gypsum; Plas- 
ters; and cements, concrete, and mortars 


ay under Refractories 
in application to brickwork, A 


from activated kaolin, A (9) 209. 

cement-sand, smpecenating with coal pitch, 
test results, A (8) 

clay, strength tests, A 140. 

: fused cement, vs. refractory brick, A (9) 


high- lime vs. low- lime, petrographic studies, 
A (9) 214 
magnesia ~ A (6) 142. 
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Mortars (continued) 
ass heory, B 78. (11) 256. 


see 


~ by ovens, A (il ; 


Mullite. See also Refractories, mullite. 
— and natural, X-ray studies, A (8) 
crystallization, effect of mineralizers on 
formation, A (5) 116. 
determination by heat treatment of clay 
samples, A (6) 147. 
mullitization of kaolin, and method of mul- 
lite determination, A (6) 147. 
in be yr d clays, mullitization process, 
A (6) 147, A (11) =. 
Shamva, properties, B (4) 92-93. 
Murgatroyd wy) for cooling rate in glass 
annealing, A (6) 137. 
Muscovite in acid solutions, formation and 
—y at high temperatures, A (5) 


Museums. See Art and artware. 


as insulating material, spalling re- 
sistent, A (3) 64. 


— kiln for firing ceramic ware, A (3) 


rare silicate, analysis, A (5) 


Nations defense. See also Air-raid protec- 
tion; Glass, safety. 
British Imperial Institute wartime service, 


A (8) 204-20 
clay preparedness program, 
England, street lighting tests, A (3) 80 


revealing power vs. visibility, A (3) 
80; scale for plotting intensity distribu- 
tion, A (3) 80. 

glass industry rearmament requirements, 
A (11) 254. 

glass, optical uses, A (11) 254. 

minerals in the United States, B (1) 28. 

refractories and structural clay products, 


A (11) 271. 
Nai Research Council, Division of 
National Youth Administration in ceramic 
art, A (2) 39. 


—— zeolite mineral, composition, A (11) 


Naxite, corundum rock, A (4) 83 
Nelson oriental pottery and 
mai oxide and V:Os in colored glasses, 


ht sical data, A (6) 136. 
pheline-al e—albite—silica mixtures, stalliza 
.~ equilibrium with fayalite, (2) 53. 


nop syenite, A (3) 75. 
anadian, development, A (6) 147. 
in ceramic ware, data on use, B (7) 167. 
in floor- and wall-tile bodies, A (4) 94. 
in heavy clay wer use, A (4) 100. 
in India, use, A (5) 124. 
in pose lain enamels for sheet steel, B (7) 


Russian, and German phonolite, for bottle. 


glass, "A (3) 64 

Nephelite—carnegicite—albite, Day and Sos- 
man scale, equilibrium dia- 
grams, A (1) 33 

Russian, AlsOs extraction, A (11) 258. 

Nessler cylinders of lead glass for ome 
lead determinations, warning, A (7). we 

Nevada, barite deposits, A (11) 264; pinite, 
ay mineral, B (11) 267. 

Newton, C. C., pioneer secretary, Rookwood 
Pottery, A (1) 5. 

New York, State Department of Labor, rec- 
ommendations on control of toxic gases, 
(1) Workmen's Compensation Act, 


B (6) 1 
New York Society of Ceramic Arts, history, 


(3 

New State of Ceramics, ceramic 
laboratory, A (3) 79. 

Nicholson hydrometer for ad 
sorption measurements 
vapors, A (1) 21 

Nickel, ‘‘chromofor,”’ for coloring synthetic 
silicates, A (1) 26. 

Nickel alloy cast iron - parts of clayworking 
A (1) 2 

Nickel dip. Pickling. 


and de- 
gases and 


Vol. 19 


Nickel 
ray studies, A (11 

Nickel spinel, synthesis, “ool, A (11) 270, 

N determination in, 

method, A (9) 223 

—— for ‘grinding wheels, A (6) 


N ti ti te of 


di m, X 
i} 27 = 


bstances, crystal 
of, 11, A 200. 
materials. See Minerals. 
Nonplastic by sedi- 


———— in water, A (4) 99 
iesante smelter, refractories, A (11) 258. 


re-employment examina- 
A (ll 


liquid for polishing, A (6) 131. 
—— for matching light intensities, A 


pectrophotometer, 
construction and use, vr (7) 169. 

process for extracting alumina from 
clays, A (9) 215. 


diseases. See Diseases, 
ustrial; S 


‘ety; Silicosis. 
Ocher, Georgia, in Portland cement, for dam 
structures, A (3) 60. 
Ohio, 


ceramic industries, history, A (8) 204; 
see also Silicosis, Ohio. 

See also Fuels, oil; Lubrication. 
ry a by small pressure nozzles, A 
and greases, 

data, A (3) 71. 
measurement of fluid flow, A (3) 7 
petroleum, for coal treatment, A 2) 52, B 


(7) 171. 
Oilstones for sharpening edge tools, P AY 133. 
-isoparaffin r ns, studies, A (3) 73. 
)1 


Olefin. 
Oliver precoat filter, use, A ( 

Olivine, Pacific Northwest, refractory proper- 
ties, review, A (6) 143. 


See also Enamels, 


viscosity and melting-point 


opaci fers; 


for enamels, modern types and data, A (6) 
134-35. 
for enamels, process, P (3) 6 
in finely milled enamel 

for glazes, data, A (7) 1 
for ib zirconium oxide with soda, A (5) 


data, A (3) 61. 


grain size and thickness of coatings, values, 
1939 technique, A (7) 155. 
lain enamels: fine milling process, 
(4) 88; processes, A (3) 61. 
ification of enamels and new uses, 
A (7) 155. 
reopacifiers: action of fluorine materials, 
A (7) 155; data, A (6) 134-35. 
sodium fluosilicate in glass batch, A (5) 
112, A (7) 161. 
“tin-ashes,”” A (7) 166-67. 
for — enamels, mill addition, P (7) 
158. 
zirconium 
glasses, A (11) 2 
Opacity of ene mels, “eect of and low 
specific-gravity slips, A (8) 1 
ue enamels, 2 A 


in enamel 


Open- -hearth bath temperatures, methods of 
measurement, A (8) 195. 
-hearth 
hearth; 


maces. 
Open-hearth slags. See Silags. 
lens. See Glass, optical. 

Optical eggaestee, Abbé diffraction, complete 
survey, A (7) 168; Abbé refractometer, 
accuracy requirements, A (4) 100; poly- 

ope objective and Abbé glass measure- 
A (7) 159. 
colorimeter design, P (7) 169. 
light increase, reflection data, A 


(10) 
tables and for- 


furnaces. See Furnaces, open- 
Refractories for open-hearth fur- 


constants 
mula, A (5) 111-1 
for Jena glasses, tables for determination A 
(10) 232. 
from  refiection coefficients, 
method for calculation, A (4) 1 
Optical measurement, direct, of iodtvidual 
principal stresses, A (4) 100. 
Optical properties and electrochemical roper- 
ties of polished metals, A (20) 227. 
eer 4-3 standard, P (1) 23; see 
ometers. 


Optical strain gauge, sensitive unit, A (4) 97. 
Optical temperature measurement of lumi- 
nous hydrocarbon flames, A (7) 171 


Moss glass, P (3) 66. 
Mud gun, blast-furnace clay guns, design 
principles, A (1) 15. 
ieee screen, Overstrom, A (9) 220. 
Nu 
—< 
Mo! 
iron, electroforming process, A (1) 20. 
iron, eww}: with Schoop electrospray 
1 pistol, A (8) 195. 
plaster, factors affecting, A (11) 252. 
pottery plaster, control, A (10) 230. 
refractory material: casting process, P (11) 
259; for steel casting, thermal stability, 
A (5) 114. 
Molten puiverized bodies, [x 
: tus, P (4) 97. 
M 
Mo! 
M 
M 
M 


1940 


Optics, grosser image defects of electron mi- 
croscope, data, A (10) 240. 


minerais. See also Minerals; 
dressing studies, ies of suspension 
mediums for float-and-sink concentra- 


tions, B (11) 261. 
gravity peeaeen, P (9) 220. 


m 

mills, B a) 272 272, 

manganese, in the United States, Bureau 
of Mines tests, B (6) 148, B (11) 267. 
determination, B (11) 267. 

os? me fluid, nature and studies, A (6) 


treatment, P (4) 101. 
om Ss sing agents in casting slips, A 


matter, determinations by dry com- 
bustion vs. rapid dichromate titration 
methods, A (1) 30. 
Organics, fluorine content, ry of calcium and 
magnesiuta peroxides, A (2) 55. 
Orrefors glass. See Artware, glass, Sweden. 
Orsat 2 euayece, checking chart, A (3) 73; 
yy ye with rapid operating 
» (2) 54 


water, relations at 


eg abstracts, (11) 273-93. 
Ovens. also Refractories for coke ovens. 
coke, heating and cooling diagrams, curves 
for expansion and compression of Dinas 
brick, A (9) 215. 
ba hot repair mixes, composition, A (3) 


coke, with movable heating walls internally 
heated, P (1) 17. 
re unde: regenerative type, P (7) 
pot annealing, (11) 254. 
Overstrom mud screen, A (9) 2 
Oxidation of anthracite, Ly on heating 
value, A (2) 51. 
atmospheric, geet, at moderate tempera- 
tures, A (7) 1 
effect on i}. properties of coking 
coals, A (7) 170. 
permanganate, index for rating coal, A (2) 


51. 

Oxidation equilibria, electrochemical meas- 
urement, I, A (10) 233. 
deposition by cataphoresis, 


Oxide phases, mixed, with incomplete oxygen 
lattice, A (3) 77-78. 
Oxides, active, intermediate states spreeet in 
reactions in solid state, A (3) 7 
and alkaline earth, spectro- 
chemical analysis by measurement of 
relative intensities, A (7) 176. 
iron. See Jron oxide. 
sintered, homogeneous vs. Seteeegmnees as 
ceramic material, A (1) 34 
in solid state, effect of transition points on 
of formation of cobalt A (4) 


in iia state: for ium titanate 
formation, A (1) 30; formation of 
thite and gehlenite, XX, A (5) 124. 

in solid state for strontium aluminate for- 
mation, A (4) 100 

thorium and aluminum, radiation proper- 
ties, A (4) 101. 


glass design funda- 
A 
truck breakage in unloading, A 


for glass, chinaware, and 
P (7) 170. 
Paints, aluminum, for furnace walls, A (3) 81. 
A (1) 22; thermo- 
furnace tempera- 
tures, A (1) 9. 


Palomar glass giant, and work of G. E. Hale, 


B (1) 35; grinding and polishing world’s 
largest mirror, A 
Panichi immersion Ah, modified, for re- 
saetive indices of mineral grains, A (3) 
Pantile roofs, gutter tile, P (2) 48. 
oe collection of Persian pottery, 


syndrome vs. lead poisoning, 
A (5) 129; manganese as cause of Parkin- 
sonism, A (5) 1 
Particles, disk- shaped, jentes. van der Waals 
force, formula, A (11) 269 
Particle size. also Grain size, and cross 
references. 
ball-mill mixing vs. 
method, A (9) 219. 


horizontal oscillation 


ic poisoning in crushing 
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Particle size (continued) 

ee and gravity air separators, A 
classified grinding research, A (1) 19. 
of eas process, references, A (7) 
bal yh C.1.T. roll test for grindability, A 
of colloidal systems: flect on physical 
behavior, A Sharples ultra- 

(7) 


ific surface of finel 
Wagner method, 


(5) 


of materials, studies, A 


distribution and s 
divided materials 
(8) 195. 

of dusts, method, A (10) 245. 

of emulsions and sus: ww, methods of 
analysis, Saseneey A (7) 175. 

of fine materials: sedimantuthen analysis, 
ap tus, A (4) 95; sedimentation 

for _{ize-distribution measure- 
ment, A (3) 7 
fineness solids, technological importance, 


B (7) 1 
pa sizi ning" for basic brick, I, A (10) 236. 
in g ope. control methods, A (10) 237. 
grain distribution and grain forms of crystal- 
amorphous quartz, grinding tests, 
A 
grindability, effect = distribution, labora- 
tory tests, A (1) 20 
of kaolinite, effect of properties, A (10) 243. 
“*ourlace reflection from porcelain enamel 
.. relation, A (5) 108. 
magnesium in dolomite and 
‘SS effect on solubility, 5 (2) 54 
photography of fine dust les, A (1) 21. 


ouninaien of finely powdered substances 
for grain-size determination, A (1) 21. 
principles of comminution, size distribu- 
tion and surface calculations, I, A (11) 
and 


261. 
properties electrodes, 
relation, A (11) 


reduction and separation, history 
methods, A (1) 2 21. 

sedimentation other renx means for 
measurement, studies, A 

fundamental A (7) 


sizing analyses, interpretation, A (9) 219. 

in stratified alumina hy , determina- 
tion, A (10) 244. 

su measurements, simplified method, 
A (5) 121. 


wus aoe = distribution of grinding balls, 
10 4 
Particle trajectories, calculation, A (7) 167- 
68. 
Patents on insulators, high-tension line, 
history and review, B (10) 238 
litigation, —.. A (5) 129. 
in United tes, finding list, B (3) 81. 
mate bituminous road binders, 


flow characteristics, viscometer for meas- 
urements, (7) 168. 
brick, P (3) 6 


— ‘tests, Ohio, A (20) 235; 
at A (2) 46. 

deaired, plan (6) 139-40. 

glass, shock - (5) 110. 


improvements at Battle Creek, Mich., 
(2) 46. 


pavement maintenance in Minneapolis, 
costs, A (6) 139 
vibrated monolithic, tests, A (10) 235. 
cements for road building vs. concrete, A 


(10) 230. 
cements, tests, Berlin, A (3) 60-61. 


engineeri glossary, Brit. 
Specif., B (9) 2 
lation f.. glass 


A (4) 99. 
of soil 


rock, properties, 
France, A (1) 27. 
ite, in Colorado, geology, A (5) 123. 
inized, Tirschenreuth granite, micro- 
scopic study and analyses of samples, A 


(6) 147. 
minerals of South Dakota, mining, B (11) 


267. 
of yoy Carolina, studies, A (5) 127; I, 
A (7) 1738. 
kyschtymite, corundum rock, 
(4) 83 
na, & grain size and mineral analyses, de- 
teiled process, A (7) 172-73. 


trength and 
tion value, A (9) 
a 2 
intrusion A (1) 26. 


coldation as coal test, A 
(2) 51 


ee) titanium solutions, stability, A 
‘ on bituminous coal, fusain 


Petrographic data 
1, A (8) 72-73. 
Petrogranhy, for hydrogenation of 
splint seam (3) 73; Pitts- 
burgh seam coal 
com AO). for tests, 
Petroleum heaters, heat transfer in radiant 


section, A (9) 225; see also Heating; 
Heatin: systems. 


(3) 75. 


See 
Phase albite (NaAlSisO,)-HsO 
2O systems at high 


ures and pressures, A (1) 32- 
ydrocarbon systems: 
“= seous region, XXVI, A (2) 51; 
coefficient of gaseous 
mistures of methane and ethane, XXV, 
in =a metasilicate (NasSiOs)—LisSiOn, 
A (3) 78; im A (3) 


rule for students, introduc- 
I-II, A (6) 14 
leucite-diopside-SiOs, A (1) 


. zeolite mineral, composition, A 
11) $66. 
ec, Canadian, mica substitute for 


aviation spark plugs, A (10) 237 
German, for bottle glass, A (3) 64. 


sev”) analysis, new group separation, 
(10) 244. 
and calcium, micromethods for determina- 


tion, references, A (5) 126 
of Seaee (Quercy), studies, A (1) 27. 
monocalcium, determination with urea, A 
(2) 53-54. 
polyphosphates, production, P 


34. 
perphosphate, tion operti 


total in basic slag, modified method, A (1) 
in United States, deposits and types, A (8) 


1 
Phosphatic materials, multiple-unit 
for fluorine determina 


xide-CaO-H:0, equilib- 
rium studies, A (7) 153. 
citrate-insoluble, determination, A (2) 54 
= steels for vitreous enameling, aA 
5 
Photochemistry of glass for X-ray tests, A (1) 


10. 

Photoelasticity for mining engineer, A (10) 
240. 

Photoelastic method of stress analysis, A (4) 


101. 
Photoelectric apparatus, electric eye for 
-hearth temperature control, A (7) 
1 


microdensitometer, simple t A (7) 169. 


intrusive in Ontario, A 


null indicator for matching light intensities, 
A (4) 96. 
hotometer, null-type, construc- 


spectrop 
tion, A (7) 169. 
cells of Wit} ; = for precision 
photometry, use, A (1 
for sands, A (5) 119. 
colorim study of per- 
manganate ion chromium-diphenyl- 
carbazide system, A (2) 54. 
also Cameras; Glass, lens 
for One dust particles, A (1) 21 
witian furnaces, A (2) 49 
for metal defects, iene photos, A 


aspect of color, theory, |, B 
(2) 9. 


transfer of photographic designs on ceramic 
ware, P (2) 40. 


Pennsylvania, Dutch ware, early Cerman art 
revived by Mrs. Keyser, A (4) 84. 
mineral industries, A (3) 75. 
ophthalmologist and workmen's compensa- 
tion, meed for laws. A (7) 178. a 
Penn State College extension program, A 
(10) 245. 
workmen's compensation and occupational 
disease laws, A (7) 178. 
Orth high 
temperatures and pressures, ) 32-33. at — 
Phlo 
tec: iogy studies, A ( ’ 
Peat, diatomaceous, origin and use, } 
Pedology, theoretical mineralogy P 
A (6) 148. 
Pe 
| P 


— 


358 


and 
(1) 27. 
fluorine, 
— 53. 
photometric apparatus for sorting sands, A 


(5) 119. 
photometric dust determinations, A (1) 21. 
ometric fluorescence 


measurement of 
aluminum, A (7) 175. 
method for color measurement, 
A (2) 54. 


use, A (1 as 


lain enamel in- 
dustry, use, = ( 10) 10) $30 


rupture as em in stabilit 
of stressed solids, A (8) 202- 
theory of probability and error, ‘A (7) 174. 
yield we viscometer for evalua- 
tion, A (2) 54. 

. See also Cleaning of metals; In- 
hibttors; Metals for enamels; Sand- 
blasting. 

antimony compounds for coating, P 3 42. 
changes ip pickling tanks, history, A (2) 41. 
ang greene. softened water for, use, A (7) 
control, health hazards, A (7) v% 
nickel-dip solution, advantages, A (4) 86. 
— dip, theory and ra. advuntages 
& (8) 184 
nickel, a of depssition, control factors, A 


controi, use of pot-ntiometer, A 
of steel, inhibitors, A (1) 7 
tanks and materials, types, A (8) 184. 
tellurium lead, use, A (4) 
waste Rereer, use for blocks, A (7) 155. 
MgCr:Ox, synthesis of, method, 
A (11) 270. 


effect, definition, I, A (8) 195. 
modulus of quartz, absolute 
value, A (4) 98-99. 
ezoelectric es of quartz crystals 
and use in high-frequency control: his- 
tory, th , application, and perform- 
ance, I, A (8) 195; mature of quartz and 
manufacture of crystals, II, A (10) 240. 
Pigments. also Colors. 
antimony trioxide, manufacture, P (7) 177. 
for ceramic ware, types and use, A (3) £9. 
and method of making, (7) 
Hf manufacture, composition, P (4) 


from gypsum, method, P (9) 209-10. 
pink: synthetic pinc — mineral for 
ceramic ware, process, (4) oc compo- 


sition for isi P (9) 218. 
A (1b) 239- 239-40. 
rutile: barium titanate, P (5) 128; 


cyclic ee for production, P (5) 128. 
leni dmium, for glazes and enamels, 
studies, A (4) 101. 


titanium, composite, production, P (5) 127. 
titanium dioxide: manufacture, P (7) 177, 
P (11) 270; production, P (5) 128. 
um, manufacture, P (6) 149; process, 
P (3) 78. 
white titanium dioxide of 
subordinate tints, P (5) 127. 
and preliminary studies, 


of Nevada, description, B (11) 267. 
pinitized tuff, ceramic importance, A (4) 92. 
See also Stoneware; Tile. 

ick, for storm drain, construction, Ohio, A 
(10) 235. 

cylindrical, thermal stresses, mathematical 
treatment, A (11) 261. 

= piping for sanitation conduits, P (2) 


etermined 


vitreous-enamel: for building 
tions, A (7) 157; for sewer systems, A ) 
157; for warm water system, A (8) 184 
» determination in North Carolina 
ae A (5) 127; Il, A (7) 173. 
control. See Management; Safety; 
and cross references. 
Plasters. See also Mortars, and cross refer- 
ences. 
absorption, effect in interior faces of brick- 
work, A (7) 163. 
calcium sulfate, and cements, products, P 


9 
mold life, ‘A (11) 252. 
molds, physical characteristics, 


pottery, servicea we of physical Polym 


properties, I, A (2) 4 
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Plastic bodies. See also Ceramic bodies, and 
cross references. 
ceramic, pH determination, A (5) 126. 
clay, effect of internal lubrication on 
and fired characteristics, A (7) 168. 
material, deaired, wire-cutting press and 
clay cutter, P (11) 261-62. 
material, extruding machine, P (8) 196. 
material with ao fibers, P (6) 139. 
or semidry products, deaired, air-measure- 
ment apparatus, A Bi 219. 
t tic materi Pyrofiex, for acid 
and alkali service, a) 216. 
» plastic flow of re (1) 30. 
theory and principles, A (6) 148-4 
apparatus for and 
ceramic materials, P (11) 262 
Plastic properties of bituminous coking ou, 
effect of pe phic composition, A (8) 
197; of Oxidation, A (10) 
Plastic refractories, research h in Canada, A (4) 


92. 
Plastics for laminated safety glass, P (8) 188; 
see also Glass, safety. 
a for geological laboratory tests, A (3) 


vinyl sheeting, elastic properties, A (4) a 
Piastometer test, Davis, for plastic 
of bituminous coking coals, A A 
Plazolite, crystal structure, A (5) 123. 
a) 78 ite »zite in South Africa, A 


Poisoning, lead. See Diseases, industrial. 
Polarization spectacles, Zeiss t for stress 
measurements in glass, A (3) 64-65. 
larized ry test procedure and advan- 
tages, A (2) 50; see also Light. 
Polarizer, light, P (i) 12. i 
7 for electrochemical analysis, A 
. See alsc Abrasives; Glass ap- 

paratus; Grinding. 

or abrasive composition, P (7) 151. 

air-conditioned buffing and polishing sys- 
tem, P (2) 37. 

with cast-iron and lead laps for metallurgi- 
cal specimens, process, A (10) 227. _ 

emery powders on cast-iron lap, automatic, 
process, A (10) 227. 

of granite, P (3) 58. b 

of metals, grease-free surfaces, preparation, 
A (4) 83. 

Nuglu, liquid adhesive, A (6) 131. 

of Epes on glazes, materials used, A (2) 
4 

of wy steels, methods and abrasives, 

structure of metal surfaces, A (11) 249. 

surface finishing, P (11) 250; methods and 
measuring instruments, A (10) 227. 

and metals, 1900-1939, A (10) 


materials, A (6) 132 
wheel-speed variables, A (10) 227. 
Polishing apparatus. See also Abrasive ap- 

paraius; Buffing apparatus; Grinding 
apparatus; Lapping apparaius. 

machine, pneumatic, P (11) 

abrading or polishing tool, P @ 151. 

and buffing machine, P (8) 180 

burnishing machine, P (4) 84. 

for castings, P (4) 84. 

centrifugal device for grainlike charges, P 


(2) 37. 
oe P (3) 58, P (5) 104, P (6) 133, P (7) 


disk, P (11) 250. 
— grinding and polishing belt, P (4) 


Gniching and polishing method and equip- 
ment, P (3) 58. 
for finishing surfaces, P (1) 2 
finishing type and —. P (6) 132. 
for glass strip, P (10) 2 
for grinding or 4a. P (4) 84. 
mandrel and polisher, 2) 38 
Profilometer and Con 
ing surface finish, A (10) 227. 
for rollers PO) ist machines), P (8) 180. 


for sheets, P (7) 151 
(6) P (11) 228; 


h for measur- 


for surface finishing, P 
and P (1) 

wheels, P (9) 2: 

wheels, b::ffing and polishing: finishing 
of flat surfaces, 1; curved surfaces, II; 
Ciothfiex wheel, application and wh 
speeds, III; classes of buffs, IV; hand 
lathe and —— and buffing machines 
in general, V, A (6) 131. 

m of micas with optical measure- 

ments, A (5) 124. 
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Polyphosphate mixtures, production, P (1) 34. 
Porcelain (fine and electrical types). See also 
cross erences; 
Firing; Insulators; Whiteware. 
erographic decoration, 
duction of copper stencils, A (3) 59 
-current resistance up to 600°C... 
— Manley, Jean, Yuletide types, A 
4 
bone-china figures, method, A (7) 152. 
ay and Condensa F for radio transmitters, 
A (4) 94; Calit for x ht union of glass 
and ceramic ware, 11) 257. 
celadon, Chinese, A do) 228. 
— bases for thermionic valves, P (11) 


ceramic distributor head of stea‘ite and cal- 
cite, P (11) 260. 

chemical laboratory ware for high-tempera- 
ture i — use, P (6) 144. 

chemi Co., plant proces- 


pottery, P (7) 153; see 


Chinese: Baerwald Collection, A (4) 84; 
vases, Sung period to late 18th century, 
A (8) 181; see also Art and artware. 

colored, pink pig t, composition, P (9) 


ite iti P (1) 18. 

condenser bodies, firi ring process at Globe- 

Union Co., A (4) 97-98; see also Con- 
densers. 

Danish: Arnold K process and other 
types, A (1) 4; — Copenhagen, 
Venus statuette, A (7) 152-53. 

dental materials: fused Pe proper- 
ties, A (3) 70; porcelain teeth, P (1) 19; 
shoulderless jacket wy with rein 
forced platinum matrix, A (10) 237- 38. 
see also Dental materials. 

of dielectrically high qpatity, production, P 
(4) 94; high-quality dielectric from 
ceramic products, P (1) 19. 

dry-mixing method, A (4) 95. 

electrical, conduits, P (11) 259. 
domestic vs. imported clays, symposium, 

A (10) 238. 
dry-mixing process, A (9) 218. 
effect of thermal history on physical 
properties, III, A (1) 25. 
history in the United States, A (1) 18. 
electro-: apparent defects, A (3) 70; -auses 
and remedies, A (5) 118, process of 
manufacture, A (5) 118. 

English. See also Ari and ariware, English. 

and Continental types, history, A (8) 
193-94. 
review, pioneer potters, A (7) 


up to 19th century, features, A (8) 182. 

Portland vase and Wellington pitchers, 
B (30) 230. 

Wedgwood Club review for 1939, B (10) 
220; Wedgwood medallions and opera 
lass, A (1) 5; Wedgwood plaques, A 
10) 229. 

Wier. Lockwood collection, A (5) 
105. 


and faience, service tests, A (3) 70. 

firing in electric tunnel kiln, A (5) 122; see 
also Firing. 

fixation of metallic pieces, P (1) 1 

flat, device for cleaning edges, A %3) 70. 

flowerholder, P (4) 86. 

French, Sévres manufacture in 18th cen- 
tury, artists, A (1) 4—5; see also Ari and 
artware, France. 

fused, analysis and appara- 
tus, A (6) 145. 

gastight ceramic parts, P (1) 1 

glazes, lead-free, use of dolomite, A (9) 218. 

glazes, stress studies, A (1) 1 

hard-paste, materials polishing 
scratches, A (2) 49. 

for eae, discharge lag, data, A (5) 
118. 

insulators: high-tension line, historical 
data, B (10) 3 ; quartz replaced by Al, 
Zr, and Ti, A (10) 237; see also Insuia- 
tors. 

kilns for. See Firing; Kilns. 

magnesian, and steatite, use of tales, com- 
position, VIII, A (5) 118. 

— al substitute in dairy equipment, Ger- 

| , moisture content of mass, A (3) 70. 

mold, 44 

yand deneely fired, effect of moisture, 
tests in high- -frequency condenser field, 
A (8) 194. 


| 


1940 


Porcelain (continued) 
See also Insulators, spark 


spark plugs, 5, P (1) 19, P (2) 49, 
ght (5) 119, P (6) 148, 
ier, 1-4, P (9) 218, P (10) 


tion, A (10, °37; radio-shielded, P (6) 
144. 


Canadian phlogopite and Brazilian lepi- 
dolite for mica, A (20), 237. 
with ceramic insulator P (11) 260 
decorating process at "Champion Spark 
Co., (1) 18; glazing process, P 
and P (9) 218. 
internal c 


for tion engi P (7) 
167, P (10) 239. 

joints for ceramic Prete, P (1) 19. 

movable core, P (8) 1 

properties in “phe RO A (10) 237. 

shielded, P (11) 260 
temperature control, P (11) 260. 

strength, statistical theory, B @) 78. 

tale, softening behavior, XVI, A (1) 18; 
resistance studies, chemical composition, 
XVII, A (1) 18. 

thermionic valves with ceramic bases, P 
(11) 260. 

tr t vitreous ware wi m. p. 
1500°C., composition, P (11) 260. 

— Meissen factory, history, A (11) 
2 


box, P (7) 167. 
Porce! acid-resistance 
test, I, B (7) 1 

ball-suill wet wet -A. of porcelain enamels, 
B 

Commie on Standardization of Tests for 
Products, A (7) 157. 

Porcelain industry. See also Whiteware in- 
dustry. 

Champion Spark Plug Co., decorating proc- 
ess, A (1) 18; glazing process, (10) 
238-39. 

Globe-Union Co., firing process for con- 
denser bodies, A (4) 97-98. 

Lapp Insulator Co., chemical porcelain 
process, A (10) 237 

Western Electric Co., ceramic develop- 
ments, A (7) 154- = 

workers’ diet, A (8) 204 

Porcelain League of Cincinnati, A (1) 5; 
Cincinnati Pottery Club, A (11) 251. 

Pore size in filters, formula, A (8) 195. 

Por-Lox waterproofing for cement tile roofs, 


A (9) 218. 
ceramic bodies. See also Ceramic 

bodies, porous; Plastic bodies; cellular 
and references under Brick and 
Clayware; htweight, and 
porous references under Refractories. 

drying tests, A (3) 71. 

silicate products, process, P (1) 36. 

ware, manufacture, P (2) 50; process, P 
(9) 218. 

Porous materials, centrifuge vs. hydrostatic 
methods for water content, A (5) 119; 
variation of hydrostatic pressure with 
water content, centrifuge method, A (5) 
119. 

Porous surfaces (stone), treatment and com- 


P (1) 14. 

P stone, centrifuge method for testing 
variation of hydrostatic pressure with 
water content, A (5) 119. 

or United States development, 1939, 

and German markets, B (11) 267. 

Potassium, minute amounts, determination, 
A (8) 3 201. 
otassium aluminum Wik leucite—SiO:, 
melting diagram, A (1) 33 

a gd in glass, accelerated analyses, 
entiometers, Brown, for accurate measure- 
ments, A (1) 19. 
for pickle- ry control, A (9) 210. 
recording, P (9) 220. 
ew ys method for pH measurements, 
Pots, annealing ovens, gas-fired, A (11) 254. 
corrosive action of opal glass, 
elevator type for firing, 
furnace, x melting four kinds of tube 
and rod glass simultaneously, A (5) 111. 
glass-fusing, crazing during tempering, 
correction, A (10) 235. 
lengthening life of, A (¢ 137. 
melting: feeding 169; metal- 
feeding js P (7) 1 


cellular, 
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Pots (continued) 
for for heat treatment of 


P (8) 1 
Potteries. © See 4 Porcelain 
Whiteware industry. 
ae glare prevention from ovens, A (7) 


, internal structure tests on ware, A 
5) 118. 
tion of pottery 
matic conveyer system, A (7) 


industry; 


auto- 


pioneer 
West Virginia, silicosis ey lead poisoning, 
survey, A (1) 34. 
Pottery. See also Archeology; Ari and ari- 
ware; Firing; and cross references. 
Adams, Richard, bicentenary, A (1) 3. 
American, at Blue Ridge, N. C., A (11) 251. 
= fornia, use of local china ‘clays, A (4) 


ceramic materials, symposium, A (70) 


Cincifnati: Pottery Club, (11) 251; 
Porcelain League of, A (1) 5 

early types: art, A (4) 84; and 
stoneware, A (3) 5 

Greenwich House LF (1) 4. 

Illinois clays, characteristics, A (2) 52. 

Maya, and Yucatan art at Fogg Museum, 
A (4) 85 


North American Indian types, A (2) 39. 
techniques of representative potters, A 


(4) > 

ancient, Jebeleh region, B (8) 182. 

ancient, th Africa: Natal coast types, 
XI, A (3) 59; prehistoric, of Hottentots 
and Bantus, A (3) 59. 

ancient, Southern Rhodesia: characteris- 
tics and classification, A (10) 229; pre- 
historic, A (9) 208. 

and china, A (4) 85; Gepewens, and porce- 
lain, designs, P (7) 153 

Chinese: Baerwald collection, A (4) 84; 
Cleveland exhibit, A (7) 
mond collection at Peiping, A 

Chinese: Fukien, China, A (8) isa, — 
site and types of ware, A (11) 250-51. 

Chinese, historical wu A (3) 58 

colors, development, A (3) 58; new hues, A 
( 

craftsman-potter types, B (10) 229. 

and appreciation, B 


delft, English and Dutch, A (11) 251. 
in Denmark (Jutland), handmade types and 
method, A 
ing stoves, P (1) 2 
itch, of Halpern, L. oa. A (4) 85. 
electric equipment for manufacture, A (5) 
English, delftware, process, A (4) 84. 
early Tudor, process, A (3) 58-59. 
18th century, A (5) |e inscriptive, 
18th century > (4) 85; up to 
19th cen*ury, features, A (8) 182 
and in Far cast, technical icformation for 
craftsman-potter, B (10) 229. 
firing in England, A (1) 24. 
history review, pioneer potters, A (7) 152. 
a ee area in early days, A (9) 


(10) 


tableware designs, A (4) 85. 
Wedgwood. See Porcelain, English. 
extrusion machines for manufacture, P (1) 


flowerholder, P (4) 86 
Paso digs for, use of enamel controls, A (10) 


Hawaiian clays, origin and occurrence, A 
(5) 122-23. 

home-shop production, B (3) 60. 

38- types, gur july, history, 

in India, Aw 39; Indian clays, II-IV, A 
(5) 123. 

Japanese, internal structure, A (5) 118. 

method and apparatus, P (4) 94, P (5) 
Hy (7) 167; production process, P (3) 


Me) 182 crafts, A (1) 5; of Mexico, black, 
milling of tint and stone, review, and pre 
cautions for standard product, A @ PPO. 
Persian, in Parish-Watson coilection, A (4) 


85. 
pitcher, P (6) 134. 
plasters 
ability, 
South African, native ware, classification, A 
(9) 208. 


physical properties vs. service- 
I, A (2) 40; see also Plasters. 
rican cherts vs. flints, use, A (3) 
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Pottery (continued) 
vase, P (3) 60. 
from yy sanitary ware, production 
process, A (2) 38. 
of — Ralph, Jr., 18th century, A (5) 


by hy = and Jensen, designs, A (3) 59. 
Pott See a.so Jigger machine. 
device for fired hollow ware, P (3) 


driving mec mechanism for potters, jiggers, etc., 


glaze fring, support, P ware sup- 
port for tunnel kiln, 
loading device, P (8) 1 
for ware ing. P (11) 
industry. Porcelain 
hiteware industry. 
an it she for glass, chemical! durability, 
oe and powdered materials. Sce also 
Grain size; Pulverised bodies. 
air-permeation apparatus for 
ameter measurements, A (11) 261 
colored, Thermocolor for temperature 
measurements in glass furnaces, A (1) 
HA temperature-indicating paints, A (1) 


industry; 
icle di- 


fine, tion for grain-size determina- 
tion, A (1) 21. 

fine, or water-saturated sand, permeability 
data, A (7) 173. 

nonplastic, fractionation by sedimentation 
in water, A (4) 99 

Power in porcelain industry, 

A (5) 121. 

See Sicam power. 
See Cements, 
compression, with deairing a a- 
tus, P (1) 23. Ce. 

endless screw: for feeding shredded ma- 
terials, P (2) 50; horizontal or vertical 
worm 262; fer 
tion mg ceramic material 

Er shredded form, P (2) 50. 
for, for perforated articles, P (7) 


pus: ~mill, A (3) 71. 
or pyrometric cones, P (2) 50. 
Pressure apparatus, moelectric measure- 
ment of high temperatures, A (5) 121. 
Preston and Black, tensile strength measure- 
ments of glass, correlation of tests, A (4) 


89. 
Preston 
cordiness in (8) 1 
Preston and Sed wn formula 4 mean energy 
4 replacement in soda-silicate glass, A (1) 


Prismatine, rare silicate, A (5) 123. 
Profilometer, portable, for roughness 
measurements, A (1) 20. 
A (10) 


measuretaents, 
Pro-Lox colored pasasgoceang for cement tile 
roofs, A (9) 218 
chrobac,  direct- -reading 
French, A (1) 21-22. 
humidity, P (4) 97. 
Psychrom: : charts, application and theory, 
use and sample calculations, Il; equa- 
tions, III; location of wet-bulb lines and 
mixtures of air and steam, V, A (1) 21; 
wet-bulb temperature, methods of draw. 
ing lines, IV, Pe (2) 50; fogged air, calcu- 
lations, VI, A (4) 96-97; air mixtures, 
interpretation of ratio lines, and variable 
moisture ratios, VIII, A (5) 121; tem- 
perature of adiabatic saturation and per 
centage humidity, IX, A (6) 145; ific 
air-vapor mixtures and humid 
air at geometry of 
chart, XI, 100; appendie date. 
A (9) 220; A of equations, 
XIIl, (9) 220; derivations of equa- 
tions, XIV, A (10) 240. 
‘American i Society 


transmission 


measuring 


psychrometer, 


for direct reading of 


Pu 
Committee report, A (8) 206 
of Mines index, 
subject i pers preparation (1) 36 
technical . preparation, A (6) 149 
Pulpstone 180; see also Abrasives. 
Pulverized moiten, appara- 
tus, P (4) 97; see also Powder 
verizers and ers, weld- 
ing rods castings, coating materials 
for minerals, P (1) 23; 


Pul 


cooling and treating 
P (8) 196. 
A (1) 22. 


| 
J 
m iT 
| 
see also 
a *us, 
Pu: 
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(cons (continued) 
for ve solids in suspension, A (10) 


AC 
Breas of Mines report, B 109. 
t Putnam suspensions, electrod yzed, 
ties, A (8) 199. 
glass. See Glass. 


and marcasite in ceramic ware, effect, 


A ay 148. 
in oxy- 
ou <1) 
‘or production of sulfuric 


substitution of nioeer brick by 
, fused cement mortars, A (9) 217. 
ae thermoplastic material for acid and 
ee service, A (9) 216. 

coal, wood, and petroleum, labo- 


color, for optical temperature 
of 1 h flames, A 
(7) 171. le 
or temperature ts 
mical industry, A (5) 120 


for high-temperature induction furnaces, 
~hy errors, A (5) 121. 
fluorescent mercury-vapor 
>, A 219. 
ae maintenance, A (2) 50; types, A 


porate ical, for potentiometer circuit, 
radiation, for oy gas-temperature 


measurements, A 119. 
in ge (2) 50. 


th and practical 
aia for surface-temperature measurements, A 


(5) 120. 

for temperatures from — 100°— + 100°C., 
A (9) 220. 

vs. monochromatic, com- 
parison, A (6) 145. 

suction: for gas-tem ture measure- 
ments, A (5) 121; eory and applica- 
tion, A (5) 121. 


thermocouple, for industrial temperature 
measurement, A (5) 120. 

— records vs. cniform products, A (5) 
Pyrometer tube, composition, P (4) 97. 
Pyrometric cones. See Cones. 

for measuring kiln heat 
a A (9) 221. 

, errors in measurement, A 
(6) 


i tical, standard, P (1) 2 
ple connection, “om (11) 261. 
thermocouples, types and specia! data, A (2) 


50. 
and feldspar for glass batch, P 


mgeectng, Bure Bureau of Mines data, B (1) 28. 


Bureau of 


. See Mining. 
ana transformation, A (11) 


cla: and thermal-expansion 
‘A (8) 206 


les, variation in shape factor, 

"Bureat of Standards test, A (2) 50. 
crushed, size distribution and surface cal- 
A (11) 261. 
and grinding tests, 


: a tion, 
of Th A (10) 240 
Davoli, for colorless glass, A (4) 99. 
a ay vs. crystal ture, correla- 


ag acidity of, ‘cause, A (1) 25. 
in feldspar, rapid determination, A (8) 184. 
bers, elastic-catapult production, A (3) 


and flint, solubility after action of water or 
soda solution under pressure, A (1) 28. 
clays, determina- 
tion, A 
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Quartz (continued) 
-% for springs in weighing machine, A (3) 


glasslike, manufacture, P (11) 256; see also 
io} for lamps, manufacture, 


opaque ( ue silica ), manufacture 
and e » AC 
tical at 8-20, wave lengths, A 
(9) 219. 


orientation in tectonites, hypotheses, A (2) 


and ‘other hard-melting materials. 

piezoelectric constant, absolute value, A (4) 
98-99 
kaolin, sedimentation vol- 
A (9) 324. 

ents, manufac- 

ture, P (3) 66. 


quantitative determination by X-ray dif- 
B (il) 


reaction pressures 
bonates, VIII, A (11) 270. 
for whiteware indus , new raw materials, 
European, A (8) 1 
charge for gastight articles, P (8) 188. 
ites, method of analysis, 
A (11) 268. 
crystalline and amorphous, for silica brick, 
A (11) 258. 
crystalline, in silica brick: effect on 
chamber kilms, A (6) 141; effect on in- 
a stability in coke-oven use, A (9) 
~ for silica refractories, A (11) 


Grahamstown surface 
rence, origin, analyses, A (3) 
for open-hearth A (11) 


pre-Cambrian me , and 
quartzes for silica bri A (9) 215. 
comgnaaty, relation with other rocks, A (1) 
transformations, velocity studies, A (6) 148. 
us sandstone, tertiary, for silica 
brick, A (11) 258. 
sands. See Sands. 
artz seal, P (6) 139. 
ware, amorphous, manufacture, P (2) 
45; see also Glass, quarts. 


mate, heater, production process, A (8) 


Radiant ‘tubes for enamel furnace, A (11) 253. 
Radiation, chemis of, for glass science and 
technology, A 1) 10. 
correction method in calorimetric tests, A 
(6) 145. 
of flue gas for heat transfer, A (9) 221. 
of furnace gases, CO: and H:0 vapor, for- 
mula, A (11) 264. 
ies of different substances at 250°- 
°C., A (4) 101. 
solar, and transmittance, heat gain through 
glass blocks, A (7) 159. 
thermal, calculation method, A (9) 221. 


i double car- 


occur- 


Radiation eters. See Pyrometers. 
Radioacti tests of rock samples “4 cor- 
relation of sedimentary horizons, B (3) 


76. 


Radio condensers, disk-trimmer, with Calite, 


Condensa C, and Tempa S materials, A 
(4) 94; radio transmitters, ceramic fixed 
condenser of Calit and Condensa F, A (4) 
94; Calit for tight union between glass 
and ceramic articles, P (11) 257. 


Radiographic method vs. Bayer method for 


diaspore determination in bauxite, A (1) 


15. 

Radiographic study of cement evolution, A (2) 
4 

Radiography for development of castings for 


mass production, A (6) 145-46. 
precision, for detection of shrinkage cracks 
and porosity in welds and other metallic 
bodies, A (2) 50. 
review, history of commercial applications 
and work of Industrial Radi hic 


Committees of A.S.T.M., II, A (2 


Radium and uranium, leaching from minerals, 


A (4) 85. 
for reheating of 


56. 
Rare See Ear 
Raw materials. See raw 


and other t index 


Rays. See X-ray studies and tests. 
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R primary, Sihvonen theory of C and 


eactions, 
COn:, A (3) 
solid 


chromite of carbonate and - 
nesium oxide, A (4) 101 = 
R with tubes, in- 
stallation, A (1) 16. 
Reflectance, effect of icle size and re- 


oo index, A (9) 210. 


tion measurements in range of 
centimeter waves, A (4) 95. 
as YS for measuring light reflectivity, 


(3) 72. 
coefficients for optical constants, calcula- 
le 
vs. size from porcelain 
enamel surfaces, A (5) 108 
Reflectivity, solar, Brit. Stand. Specif., A (2) 


55. 
Reflectors. See also Glass, mirror, and cross 
references. 
um‘num, spinning on glass globe, process, 

P (2) 45-46. titi 


design, P (1) 13. 


silvered-glass, in manufac- 
ture, (5) 1 
iometer, ie type, 4) 97. 
Refractometry, 


accuracy in 5th 
A (4) 1 

es, aci lining, of para- 

Sweden, A (1) 1 
erence ‘sprayed coatin, 
tests, A (10) 235. 

air-quenching test vs. water-quenchi 

ling of magnesite brick, A (5) 11 
Ajax-Wyatt induction ‘for 
melting copper and copper alloys, A (7) 


alkali action, alterations in strength on ex- 
posure to potassium chloride vapor, VI, 
A (2) 46. 
alumina content for cements and mortars, 
data, A (6) 143. 
corundum form, in magnesite brick, ef- 
fect, A (5) 114. 
fused cast, for glass tanks, A (1) 15. 
high content, eber filter method, A (9) 


highly reactive, process, P (10) 236. 
with materials, AlsOs-rich, for oil boiler 
furnaces, A (6) 143. 
.. tion from Manchurian clays, V- 
a A (1) 15. 
- equilibrium di » proper- 
ties, test method, A (2) 4 ri 
and silica, significance of AlzOz-SiO: dia- 
x A (6) 140. 
aluminates for, preparation, P (1) 17. 
aluminous brick, in Budapest, A (1) 14; 
in Japan, A (5) 113. 
aluminous cement bond: process (5) 
for refractory concretes, A 114— 
5 
aluminum compounds, pure, produced from 
clay, process, A (9) 215-16. 
with aluminum, fire-clay, and grog mix- 
tures, ies, I, A (10) 236. 
alunite, decomposition, P (1) 17; see also 


Aluniie. 
for Testing Materials, 


American Societ 
Committee C-8 reports: iodustry, 
) 


refractories for flat-glass industry, A 
164-65; refractory service for 
a horizontal, and vertical types, A (8) 
andalusite from Transvaal, ex A (9) 215. 
artificial ma esite, process, P (6) 144 
for bagasse-fired furnace, data, A (10) 236. 
basic brick: in Canada, 1914~1939, A (6) 
140; in Sweden, imports, A (1) 16. 
chrome-magnesite, magnesite, and dolo- 


mite, developments, A (1) _ 
evaluation ws steelworks use, A (3) ¢ 69. 


tered ey (1) 14. 


a. for silica brick in open-hearth 
furnace, 1; construction of suspended 

n-hearth roofs, 11, A (10) 236. 

for basic electric furnaces, ma and 
test data, I-II, A (9) 216. 

for basic open-h urnace, A (10) 235; 
trends, I-11, A (10) 236. 

-hearth 


he 
= 
on active oxides, A (3) 77. , 
in solid state between synthetic and mineral 
errors in 
measurements, A (4) 87. 
Reflection. See also Light. 
ory tests, 
Pyrometers. See also Pyrometry. 
| 
Ou 
Ou 
Od 
oxene, melts, felds and sulfide melts, 
. R%4) 95; reflection spectra, A (9) 219. 
. crystalline, transparency data, A (9) 219. 
crystallized and Wy behavior in 
electrostatic field, A (1) 19. 
crystals, Brazil, scurce and uses, A (2) 52. 
crystals, piezoelectric properties and use in 
high-frequency control: history, theory, = 
A (6) 148. 
Rankine cycle, modified, 
steam and feed heating by extraction, A 
view, bibliography. types of regenerator 
chambers, 1;  casting-pit refractories, 
* 
: 


1940 


(continued) 
and 


ine structure, on 


A (1) 15; 
Bausile 
beryllium 103; for labora- 


A (5) 113-14. 
also Furnaces, blast-. 
chamotte brick for linings, A (5) 115. 

ic vow of slag for melt- 
ing bauxite ore, A (3) 68 
— t application and future develop- 
92; studies, progress re- 
5) 


" he of brick, III, A (7) 


TOR blown-out furnaces, tests, IV, A 
(7) 163 
block, with metallic covering of iron 
or steel, P (8) 192. 
Furnaces, 


for boilers. See also Boilers; 
boiler 


diatomaceous, A (1) 15. : 
furnaces, and flues. chemical and 


Propertie 
high-capacity, design, A 
insulating materials, A (1) 15. 

Kim corundum protective layer, A (2) 
eis Navy, with AhO; materials, A 
mt slag attack and prevention, A (1) 


aia eee masonry, data, B (4) 93. 


tubular unit for walls, P (2) 48. 
ties, A (6) 141. 
bonding method, P (6) 144. 
bonds, inorganic binders, Lefranc process, 
bonds with zirconia zircon silicon, P (1) 17. 
brick, P (2) 48; brick formation, P (9) 217. 
= to mortarless masonry, P (7) 
vs. fused cement mortars 
ers to produce sulfuric ccid"A A ) 217. 217. 
iapeeveteet of standard quality, deair- 
and tile, “measurements, meth- 
ods, B (9) 
British VAL Research 
with brucite: possible use, A (6) 140; from 
Cambrian limestone for basic re- 
ractories, B (11) 267-68; see also 
burner throat, P (5) 118. 
calcium silicates, bonding process, P (10) 236. 
calorimetric method for ww control of 
carbon monoxide resistance, rapid test, A 
(1) 15-16. 
Carborundum, composition, P (3) 69. 
crete, data, A A (9) 216. 
cast, alumina slag for cement kilns, A (6) 
4 
block for glass tank, P (8) 192. 
naces, P (2) 48. 
mold composition, P (3) 69. 
refractory block, method, P (8) 192. 
(10) 236. 
casting-pit ty and requirements, re- 
view, II, AY 6) 142-43. a 
castings, Composition and 
P (6) 144. 
cellular. See insulating, 
porous types under Kefractories. 
cement clinker, large grain, composition, P 
for cement kilns, alumina slag for cast 
lining blocks, A (6) 140. 
for cement rotary kilns: resistant chrome- 
specification, revision, A (5) 117. 
cements. See also concrete, joint design, 
and mortars under Refractories. 


with bond clays and grog, effect on proper- 
A (9) 215. 
for furnace ceilings, walls, etc., F (2) 48. 48. 
ing, A (8) 190. 
Association, 
program outline, A (5) we 
Brucite. 
metallurgica: magnesite, A 4) 92. 
castables, refractory hydraulic setting con- 
hard material, in high- -temperature fur- 
for Boma alloyed metal, investment ma- 
process, 
lightweight, and 
(9) 217. 
magnesite linings, A (6) 143, A (7) 166; 
alumina content, A (6) 143. 


aluminous, for concrete, A (5) 113, A 
(5) 114-15. 
cement mortars, vr 7 brick for 


4) 92. 
fluxes i in, effect ou melting and softening 
temperatures, A (5) 115. 
jointing, A (9) 216. 
= mortars, comparative studies, IV 
A (6) 143; composition, P (10) 236. 


ts, II, A (6) 142-43. 
de- 
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cements (continued) 
silica, for steel furnaces, review, I, A (6) 


142. 
chamotte brick for blast-furnace linings, A 
checkerwork construction, P @ 7, P (6) 
144; for regenerators, P (3) 6 
checkerwork for furnace blocks, “4 ® 118. 
analysis, A (5) 114. 
es manufacture for paper industry, 


A (3) 
chrome, P (3) 69; composite, studies and 
summary, A (5) 114. 


and chrome-magnesite, elasticity 
and thermal-shock resistance, A (3) 67. 
chrome-dolomite: 


service tests, A (7) 164; 
hrome- 


brick of, for open- 
urnaces, developments, A (1) 


14. 
as" > ee kiln linings, A (6) 143, A (7) 


-dolomite mixtures: effect of variation 
in ratio on firing shrinkage and hydra- 
tion resistance, I, A (6) 141; relation 
between free lime and hydration, ILA 


(6) 141. 

durability, A (2) 47. 

linings for sintering zones of rotary ce- 
ment kilns, A (6) 143, A (7) 166. 


and magnesite, = red, Swedish develop- 


ment, A (1) 1 
service and homneary tests, II, A (3) 69. 
chrome-mag , spalling tendency, A 
(6) 143. 
Gromectind linings, A (7) 1 
chromite, BaO: ey ratio, P a) 258. 
brick, ‘A (8) 1 


chromite for li A (6) 141. 
concrete for furnace bottoms, A (8) 68; 


(2) 48. 
, for cement works, A (6) 


oan MgO mixture, P (3) 69 

P (11) 258; review of develop- 
ts and production, A (3) 68. 

“ae for technical use, types, A (10) 


A (4) 
Refrac- 
ific 


re- 


Ku. ino, purification process, 
see also Clays, refractory; 
tories, raw materials; speci 
fractories materials throughout index. 
clay spheres for increasing blast tempera- 
is pind. P (9) 217; 
tion, process, P 
(9) 
coatings, P (3) 69. 
a A uced with metallic aluminum, 
) 16. 
ousttien sprayed, adherence, A (10) 235. 
for coke ovens. See also ms, coke. 
— brick, curves for various qualities, 
A (9) 215. 
effect of steam on silica brick, A @) 67. 
European devel ment, A (6) 14 
mixes for patching, A (3) 68. 
ca pi b 
(1) 16. 


vibration, 
underfired enerative type, P (7) 166. 
oe ¢ covering, process, P (11) 
combustion chamber and arch, P (5) 118. 
compositions, P (1) 17, P (3) 69; and proc- 
ess, P (6) 144. 
concrete. See also Refractories, 
and cross references. 
aluminous cement bord, A (5) 113. 
aa types for furnace bot- 
toms, A (3) 68. 
for lining lids of open- | h and electri- 
cal furnaces, A (5) 117. 
unfired and slag-resistant, composition, 


cements, 


use, A (5) 114-15. 
for converters, service data, A (5) 117. 
-melting furnaces, service data, 
A (5) 117. 
corrosion of cupola linings, A (3) 68. 
effect of waste liquors in Kraft and soda- 
paper industries, A (2) 46. 
lime, on aluminous, fire-clay, and silica 
brick, Il, A (2) 46. 
resistance Of mortars, IV, A (6) 143. 
resistance in tank blocks, A (7) 164. 
by soda-ash foundry slag, studies, B (6) 
143-44. 
of tank blocks, tests, A (4) 88-89. 
—o layer to protect furnace linings, 
A (2) 47. 
cracking furnaces, design, fundamentals and 
requirements, A (2) 47. 


Refractories (continued) 


for high-frequency furnaces, A (5) 114. 

high-resistance, composition, P (8) 192. 

for melting pure metals = alloys, pro- 
duction process, A (8) 

running spout for tilting a P (6) 


144. 
crystalline quartzite: in bw brick, effect 
A (6) 141; effect 


in gas chamber kilns, 
on increased stability in coke-oven use, A 
uartsiles. 


(9) 215; see also 
for cupolas, sm of corrosion, A (3) 
68; see also Cupolas. 
cement for concrete furnace roof, 


A (4) 92. 
dead-burned ite. See Refractories, 
site brick. 
dead- process, P (1) 17 


production 
deairing process for peeeres quality, A (8) 
190; see also Deairi 
deformation data at 30 * to 400° below 
_refractoriness, A (6) 143. 
— a. in reaction apparatus, use, 


tomaceous, for boiler settings, A (1) 15. 
for electric furnace roofs, A 

Dinas brick, expansion and 

curves for cons of diagrams of 


Dinas and ow block, scorification 
and destruction, A (2) 47-48. 

dolomite. also Dolomite 
brick for open-hearth furnaces, 


_— water-resistant, in England, A (1) 


chrome, service tests, A (7) 164. 
with clinker watery bond, process, A (11) 


fluxes, effect on resistance to moisture 
refractoriness, A (11) 258. 


tem tures, A 8 116. 
service tests, II, A (3) 69. 
omitic usta, pr A (6) 142. 
dunite. See Refractories, forsterite. 


for electric furnaces, arc, evolution, A (2) 
46-47. 


Dinas brick for roofs, A (5) 117. 


high- acid and basic linings, 
(1) 14, A (1) 15. 

tor inclined wal ie, ot A (11) 258. 

destruction, 


steeimelting furnace with spinel crown 
and arch, A (3) 68-69 


with A (9) 216. 
with alumina for electric furnaces, 


A (1) l4. 
firebrick, high-grade aluminous, A (5) 115. 
firebrick, and insulating types, test methods 
compared, A (6) 143. 
firebrick wall construction, P (11) 258. 
fire-clay, with present wool for patching 
fire-clay, slagging process, A (8) 191. 
ey su uty types, expanding uses, 
Al 235, 
, from chromite, composition, P 
(2) 48; see also R 
ring in periodic ins, 46. 
flint-clay, of ome onde California, A (7) 172 
flowsheet chart for production, A (11) 258. 
fluxes in dolomite brick, effect on moisture 
and refractoriness, A (11) 258. 
forsterite (aunt) ceramic ies and 
A (6) 140-41; 


os resistance, sources in 
United States, A (6) 141; structure 
and com tion, A (5) il4,. 
forsterite, with ar serpentinites 
A & 115. 


facture with magnesite and talc, I, 
115. 


and service in industry, A (6) 141 
ilicates pibliography and abstracts, 


(11) 284 
with serpentine and magnesite, Italy, A 
(1) 14-15, re (3) 67. 
serpentinites as raw material, A (11) 266 
for sodium sulfide kilms, A (4) 92. 
foundry, cu corrosion mecha- 
nism, A (3 
foundry, soda- 3 slag corrosion, B (6) 143- 


See also Furnaces, and blast 
furnace, coke ovens, foundry, glass- 


361 | 
R 
creep at high temperatures, effect on glass- : 
bauxite, crystall house pots, A (4) 92. 
for crucibles. See also Crucibles q = 
bl 
unfired, vs. m 4 
magnesite, 
chrome-mag 
hearth f 
e Gvens. (9) 215. 
ments, A (1) 14. 
fireproof, com 
linings, rammed i 
reaction wi -heart 
causes, A (6) 142. 
for steel. P (7) 166. . 
ori. 
orth 
characteristics and types, A (9) 216. 
7 brand for concrete furnace 
> 
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Refractories for furnaces (continued) 


meiting, kilns, insulating, and open- 


P (2) 48, P (3) 69, P (9) 


144. 

Geet) cooling tubes and ridyes, P 

heat losses, surface, insulation, Al-foil 
paints, A (1) 16, A (3) 81. 


and thermal 
— arch, P (3) 
of boilers ms, corundum 


mg arch roofs, types of brick and 
A (3), atrength of brick- 
work arches, methods 
computing, III, A (6) 143. 
wall P (11) 258; wall 
structure, P 17, P (3) 69; wail 


Peas rf 17, P (7) 166; wells, 


calcium with alkaline 
tion, properties, I-II, A (1) 16-17. 
on nonporous block for glass-tank 
furnaces, A (1) 15. 
diabase in reaction apparatus, use, A 
(8) 190. 


mui, ta data, A (7) 164. 
mullite, luminescence analysis and appa- 
—_ (6) 145. 


nesite, ies, A (3) 68-69. 
high-temperature furnace, A 
‘or ene industry, fire clay and silica brick, 


gas permeabili TA air-pressure determina- 
tien, A (11) 2 
for glassmelting, classification and we. 
tabular data, A.S.T.M. report, A (7) 
164-65. 
ing pots, fluorine corrosion, A (1) 9. 
pots, creep of refractory ma- 
oa at high temperatures, A (4) 92. 
grog masses for tanks and pots, A (4) 92. 


nonporous block from fused cast ma- 
terials, A (1) 15. 
tank- air-cooli , corrosion 
(4) 88-89; esign, small-size, 
1) 
tanks, cast refractory 192. 
tanks, types, characteristi ) 47. 


wall linia fc for glass P 
granular magnesia uct with calcined 
brucite granules, P (9) 217. 
for mold, P (8) 192. 
clays in, effect on properties, 
A 141. 
brick, substitution of semiacid types in 
reheating furnaces, A (9) 215. 
for glass pots and tanks, A (4) 92. 
magnesite, and chrome-magnesite, slag 
resistance, A (3) 67. 
a mixes, calculation, A (5) 
technological :.. -ysicochemical prop- 
erties, A (3) 69 
tests and theories of ‘‘complete’’ and 
“incomplete”’ firing, A (6) 143. 
hard cast yoy for high-temperature 
furnaces, P (2) 48. 
heat-treating linings, apparatus, P (1) 17. 
high-frequency electric melting of steel and 
ave. A (10) 236 
high-frequency induction furnaces, basic 
inings, properties, A (1) 14. 
high-temperature, for arch roofs, sprung, 
properties, A (3) 69; strength of arches, 
methods, and computation charts, III, 
_A (6) 143. 


development and im- 
provement, A (2) 47; high-temperature 
type, P (6) 144. 

hig! -tempc furnace con- 

hot peeling of retorts by blowpipe spray 
welding, A (6) 141-42. 

hydratien data, relation to free-lime ratio, 
Il, A (6) 141. 

hydration resistance and firing shrinkage, 
effect of variation in chromite-magnesite- 
dolomite ratio, I, A (6) 141. 

hydraulic setting concrete (castable), char- 
acteristics, A (9) 216. 

for induction-furnace crucibles, composi- 
tion, A (6) 143. 
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Refractories (continued) 


for induction furnaces for melting rd 
oo and magnesium base alloys, P 


in industrial service, fire-clay, silica, 
basic types, A (7) 
with agents, Lefranc 
process, A (9) 28. 


insulation and insulating types. See also 
actories, fireproof. 
aluminum foil, thermal paints, and thin 
walls to reduce es heat mg A (1) 
16; aluminum paint, A (3) 8 
for boiler-furnace walls, A (11) ‘is. 
=S boiler settings, flues, ete., A (1) 15. 
brick, P (1) 17. 
in Circle oa 3 A (3) 
(8) developments, 
firebrick, deformation under load, A (2) 


firebrick: manufacture, P (10) 236; 
service life and economy, A (6) 143. 
heat wy A (5) 115; in gas in- 
dustry, A (5) 115; A GS A (5) 115. 


mineral or Aad wool with binding ma- 
terial, P (2) 45. 
for open-hearth furnaces, I, 4 (6) 142; 
for epen-hearth wall, P (1 }1 
method for thermal 
ceramic insulating com- 
P 2) 48. 
vs. slag wool, cylinder for tests 


on insulators, 1 A (5) 114. 
in steam power plants, A (5) 115. 
thermal conductivity data, A (5) 114. 
investment material in casting alloyed 
metal, P (10) 236. 

for iron industry in Sweden, data, A (1) 16. 

for iron and steel industry, test methods 
and standard sizes, A (5) 117. 

irreversible sagging at softening point under 
load, A (5) 115. 

Italian specifications for forsteritic and 
periclase-forsteritic brick, A (1) 14-15; 
structure and properties, A (3) 67. 

Japanese Ceramic Association, third sym- 
posium, A (6) 143. 

one design for boiler linings, A (1) 16; see 

Refractories, cements, and cross 

for kilns. See also Kilns. 

cement, alumina slag for cast lining 
blocks, A (6) 140. 

cement, with rammed chromite linings, A 
(6) 141. 

doorway closures of refractory concrete or 
insulating firebrick, A (10) 241. 

lime, horizon and vertical types, sur- 
vey of service, S.T.M. 
report, A (8) 19 

— linings, lightweight brick, A (3) 


producing sodium sulfide, chemically 
resistant brick, A (4) 92. 
retorts, raw and manufactured materials, 
processes and machinery, B (7) 166. 
rotary cement: chrome magnesite linings, 
A (6) 143, A (7) 166; magnesite 
linings, A (6) 142. 
rotary cement, composition for lining 
brick, P (9) 217. 
laboratory course, A (70) — laboratory 
tests, function, ‘A (6 )1 
ladies. ' See Ladies. 
lateritic bauxite, tests, properties, A (5) 117. 
lightweight. See also plastic and porous 
types under Refractories. 
ieenest brick for lining periodic kilns, 


lightweight brick, method and composition, 
A (10) 235-36. 
|: aa effect of sawdust content, A (5) 


for lime burning, high-heat duty fire-clay 
brick, developments, A (5) 117. 
lime corrosive action on ke fire- 
clay, and silica brick, I1, A (2) 46. 
from limestone ar id dolomite, patent review, 
A (1) 16. 
load tests, defrrmation of insulating fire- 
brick, A (2) 46; see also Refractories, 
refractoriness- under-load tests. 
low weight vs. physical properties, A (2) 47. 
esia. See also Magnesia. 
brick, Wwyoyr and zircon as binding 
agent, A (6) 142. 


magnesia (continued) 


from —— limestone for basic re- 
fractories, B (11) Pa: 

corrected, process, > oF 217; granular 

product, process, P (9) 217. 


with magneton ian rock » P (4) 
inel, —~ (5) 115 
propartics, 
—— properties and prepara- 


magnesite te and alumina (spinel-forming) for 

basic linings in high-frequency induc- 
tion furnaces, A (1) 14. 

= process and composition, P (6) 


chrome-magnesite vs. wunfired 
chrome-dolomite, A (9) 215. 

-chromite-dolomite ratio, effect of varia- 
tion on firing shrinkage and hydration 
resistance, I, A (6) 141; relation be- 
tween free lime and hydration, Il, A 
(6) 141. 

and chromium-iron ore, composition, P 
(9) 217. 

with magnesium chloride, A (5) 117-18. 

with m jum oxide and chrome ore, 
process, P (11) 259. 

— for forsterite production, A (5) 


magnesite brick, with alumina addition, 

effect, A (5) 114 

burned, and quarts for bist -frequency 
furnace linings, A (1) 1 

dead burned, with raw addi- 
tion, properties, A (5) 114. 

destruction and causes, A (6) 142. 

linings for rotary cement kilns, A (6) 142. 

metallurgical, calorimetric control 
method, A (4) 92. 

modulus of elasticity: improving me- 
chanical oa of uafired magnesite 
refractories, XIII, A (5) 116; chemical 
composition vs. spailing, Xiv, A (5) 


116. 

for open-hearth furnaces, developments, 
A (1) 14. 

from South African materials, B (3) 69. 

thermal spalling, air- vs. water-quenching 
test, A (5) 11 

thermophysicI properties, A (6) 143. 

» *e for furnace bottoms, A 


magnesite cruci! > for laboratory use, A (5) 
magnesitic dolomite, in Canada, review, A 
(6) 140. 


magnesium orthosilicate (Wfivine) and chro- 
mite for fireproof material, P (2) 48. 

from magnesium orthosilicate or olivine 
rock, process, P (11) 259. 

magnesium oxide, sintering, effect of im- 
purities, A (8) 190. 

magnesium silicate, sintered for heat ex- 

changer, P (8) 192. 

Magnite, basic material, compo- 
sition and use, A (8) 1 

manufacture, P (2) 48, P (5) 118, P (11) 


marshalite, natural and synthetic, compo- 
sition, A (7) 164. 
for Martin furnace, scorification and de- 
struction, A (2) 47-48. 
masonry, mortarless, brick application, P 
(7) 166. 
masonry for steam boilers, B (4) 93. 
measurements of brick or tile, data on warp- 
age, B (9) 217. 
metallurgical types. See also Refractories, 
basic brick. 
covering materials, P (8) 192. 
durability of chrome-magnesite brick in 
basic open-hearth furnace, A (2) 47. 
for electric arc furnace, A (2) 46-47. 
for experimental open-hearth furnace, 
A (2)4 
with lateritic bauxite, use, A (5) 117. 
magnesite, calorimetric method for qual- 
ity control, A (4) 92. 
review of applications, sources, and uses, 
A (1) 16. 
moisture resistance and refractoriness of 
dolomite products, effect of fluxes, A (11) 
258; moisture-resistant dolomite clinker, 
composition, A (11) 
mold for ay materials, P (3) 69; composi- 
tion, P (8) 192. 
molding or forming, P (3) 69. 
and molding materials, selective grading of 
raw materials, A (9) 216. 
molds, casting process, P (11) 259. 
molds for steel casting, thermal stability, 
A (5) 114. 
molten aluminum, effect, data, A (6) 141. 


* 
= Vol. 19 
blocks, P (6) 144. 
| bottom, P (10 
>» protective layer, A (2) 47. 
IN linings, heat-insulating, P (2) 48. 
‘ if linings, heat-treating a tus, P (1) 17. 
roof construction, P (3) 69, P (4) 93. 
Pi — coatings, adherence tests, A (10) 
46. 
) 
~ 
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Refractories (continued) 
monolithic silica reverberatory 
bciiom, construction details, A A (3) 67. 
mortarless masonry, brick application, P 


P (5) 118. 


to slags, ashes, 


mortars, Corrosion resistance 
and giass fluxes, IV, A (6) 143. 

mortars, fused cement, vs. refractory brick, 
for pyrite burners, P (9) 217. 

a production process, A 


mortars, aad ramming and coating masses, 
data, B (4) 93. 

mullite, artificial and natural, X-ray stud- 
ies, A (8) 191; see also Mullite. 

mullite, Shamva, properties, B (4) 92-93. 

in 1938, advances, A (1) 14. 

“nipping,’’ causes, A (6) 143. 

nomenciature, proposed standard for 
ies steel furmace sections, A (5) 

nondeteriorating, honeycombed system of 
metal oxide or combustible material, P 


(11) 259. 
nonporous cas , P (6) 144. 
nozzles for fades. 9) 218 
for oil boiler for Navy, thermal and chemi- 
cal destructions, A (6) 143. 
Pacific Northwest, review, A 
4 
olivine rock or magnesium orthosilicate, P 
(11) 259. 
for open-hearth installa- 
tion costs, A (7) 1 
chrome- ite, magnesite, 
mite brick. Gevelopments. A A 14. 
concrete lining for 
crowns: silica brick, A (5) a6; from 
Ovruch quartzites, A (11) 258. 
experimental furnace, A (2) 47. 
history, changes in design, insulation and 
combustion control, ta, A (6) 142. 
improvements, cost savings, A (9) 215. 
insulated wall, P (1) 17; insulation data, 
A (5) 114. 
method of allocating refractories con- 
sumptioa, I; evaluation of basic re- 
fractories, II, A (3) 69. 
standard nomenclature of sec- 
tions, A (5) 117. 
slag control, A (1) 15. 
“—-, data on dolomite reaction, A (5) 
studies, progress reports, A (5) 117; 
types, review, I, A (6) 142. 
temperature control with photoelectric 
device, A (7) 168. 
orthosilicates of alkaline earths, use, bibliog- 
raphy and abstracts, (11) 273-93. 
for paper industry, china clay, A (3) ar 
for furnaces burning waste 
Kraft and soda-paper industry, A (2) 46. 
patching, hot repair mixes for coke ovens, 
“7 —_ A (3) 68; repair method, P 
patent design, P (7) 166. 
perforated, for burner elements, P (8) 192. 
lase-forsteritic brick, Italian specifi- 
cations, A (1) 14-15. 
Pinite, dev: ment and preliminary stud- 
ies, A (4) 
pinite, Nevada, B (11) 267. 
pinite, pinitized | tuff, A (4) 92. 
— tests and properties, Canada, A (4) 


porous, P (6) 144; nondeteriorating, honey- 
combed system, P (11) 259; see also 
Refractories, lightweight. 

for pots for molten baths in metal heat 
treatment, P (8) 192. 

quartzites in silica brick. See Quartsiles. 

— tubes for enamel furnaces, A (11°) 

raw materials of Ax-tash deposits, A (11) 
266; see also Clays, refractory. 

raw ma classification, I, A (5) 127; 
data and characteristics, A (9) 216-17; 
selective grading for particle- size distri- 
bution, A & 216. 

raw materials, production flowsheet chart, 


A (11) 258. 
Taw materials, tests, report of 


and Industrial Research 
for recuperators, with SiC tubes, A (1) 16. 
reducing agents, and fluxes, data on raw 
materials for Pacific Coast iron and steel 


industry, Vol. IV, B (5) 125. 
refractoriness method for revi- 


behavior 
high temperatures under increasing load. 
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ctories (continued) 
wt. A (2) 47; see also Refractories, load 
ests. 
for regenstative metallurgical furnace, P (1) 


for regenerators, P 4 192; os regene-ator 
chambers, review, A (6) 142-43. 
tors, heat-transfer yt A (3) 67- 


repair method, P (1) 17; 
— coke ovens, A (3) 
program of ‘peitish Refractories 
Research Association, A (5) 115 
resiste1ce-heating furnaces, sup- 


mixes, hot, 


ports, A (1) 14. 
for retorts. See Retorts. 
for ro f design and construc- 


tary furnace: 

tion, A (2) 47; linings, test data, A (7) 
164; see also Kilns, rotary cement. 

saggers. See Saggers. 

sagging, irreversible, at softening point 
under load, A (5) 115. 

sandstone, quartzous tertiary, for silica 
brick, A di 258. 

sawdust for lightweight brick, A (5) 117. 

scorification and destruction in 


in ‘urnaces, A (9) 
; to replace grog brick, composition, 
A (9) 215. 
tine composition for forsteritic brick, 
(1) 14-15; structure and properties, 
A (3) 67. 
serpentinites for forsteritic materials, A (5) 


ice progress, A (2) 47. 
siderothermic furnace, process, P (9) 
Siemens-Martin furnace, requirements of 
magnesite brick, A (6) 143" 
silcretes, grain size for silica products, A (3) 
68; see also Silcretes. on 


application, discussion, A 
= coke ovens, shaping by vibration, A 

(9) 217, 
with crystalline quartzite mix: effect on 
conditions in gas chamber kilns, 
A (6) 141; effect on a stability 

in coke-oven use, A (9) 215. 

from stallized oo A (11) 258. 


effect of steam, A 
in me chamber kilns, physical data, A (6) 


and transformation data, A 


in open-hearth furnace crowns, tests, A 
"aD 258; physicochemical reactions 
in insulated open-hearth crowns, A (11) 


258. 
for eee furnace, properties, A (5) 


with pre-Cambrian metsniorphous quartz- 
ites and vein quartzes, A (9) 215. 
ee sandstone, tertiary, A (11) 


tridymitization, A .2) 48. 
Yough type, for souking pits, use and test 
data, A (8) 191. 
silica, from crystalline and amorphous 
on in open-hearth furnaces, A (11) 
silica for electric furnaces, A 


(10) 2 
silica, and semisilica, for 
coke ovens, A (6) 141. 
silica, th African materials, A (3) 68. 


— high melting point, process, P (9) 
— calcium, bonding process, P (10) 


with silicates of caicium and magnesium, 
— review, A (1) 16. 
magnesium, sintered for heat ex- 
ee P (8) 192. 
silicoaluminous fire-clay, effect of fluxes on 
——s and softening temperatures, A (5) 
5 
silicon carbide, composition, P (1) 17; see 
also Silicon carbide. 
silicon carbide tube recuperators, A (1) 16. 
silicon, zircon zirconia, P (1) 17, aH 144. 
sillimanite, for lime burning, A (5) 
with sillimanite or for high- 
ture steelmelting, A (1) 14. 
sintered magnesia products, processes and 
related patents, A (6) 142. 
— magnesite for basic linings, Sweden, 
A (1) 14. 


363 


Refractories continued) 
um oxide, effect of im- 
tabu data, 190 


t ILA (3) $8. 


action: corrosive action of lime on alu- 
aye fire-clay, and silica brick, 11, A 
as on boiler linings, prevention, A (1) 
control, A (9) 217. 
open-hearth, mi 
tion, A (5) 116. 
penetration, tests, 
petrographic 
bauxite ore in 
metallic 
minum, II, A (1) 16. 
resistance of ‘fire-clay brick, test data, A 
(8) 191. 
resistance of 
chrome- ite nite brick 3) ‘67. 
am, content, A (6) 
= oranda, A di) 258. 
for soaking pit, regenerative, recupera 
and direct-fire types, I-II, A (8) 191. 
spalling magnesite 
brick, 


formed by reac- 


A (4) 92. 
tion from melting 
t furnaces, A (3) 68. 
alu- 


and 


tive, 


spalling data for ite , air- vs 

“‘nippi ta, 4 
spalling-resistant, P 92. 
special materials, A (9) 217. 


special for technical uses, A 235 
tions, control tests meeded, A (2) 
47; see also Standards, A.S.T.M. 


spinel bodies, ysical properties, A (5) 
115; syn ny rem preparation and 
spinel, ly from and caustic 


A (10) 235 
for steel wy review of uses and 
A (10) 236; _ for Stevens fur- 
nace, date, , A (6) 142; see also Ladies; 
Retorts; 


strength alterations when ex to potas- 
sium chloride vapor at 1000°C., A (2) 


46. 

in sugar indus: for bagasse-fired fur- 
naces, A 10) 236. 

in mill, steam and power data, 


PRS. fire-clay brick: increasing uses 
— (10) 235; =f lime burning, A (S) 117. 


in Sweden, refractories for and steel 
production, A (1) 16. 
symposium of Japanese Ceramic Associa- 
and J Refractories Associa- 
tion, A (6) 143 
for blocks: air-cooli process, cor 
rosion tests, A (4) 880, corrosion- 


resistant refractories, A (7) 164; see also 
Refractories for eee tanks; Tanks 
during 1939, references, 
A (8) 
at high temperatures, A 
thermal conductivity, determination by 
plate method, A (5) 115; measuring ap- 
paratus, A (8) 190. 
ermal-resistance tests, use of Globar rods, 


A (5) 114. 
-shock resistance of chrome and 

chrome-magnesite brick, A (3) 67. 

topaz for, ies, A (10) 236. 

tuyére, P (1) 
unfired ch to replace mag- 
nesite and chrome-magnesite brick in 
steel furnaces, A (9) 215. 

unfired magnesite, mechanica! strength im- 
provement, XIII, A (5) 116. 

vibration apparatus for shaping silica brick 
for coke ovens, A (1) 1 

warpage of brick and ‘ite, methods of 
measurement, B (9) 217. 


lor high alumina types, 

) 

Yough silica brick for recuperative soaking- 
pit side walls, A (8) 191. 

zirconia zircon silicon, P (1) 17, P (6) 144. 

zirconium silicate for laboratory furnace, 


A (10) 239. 
efractories and industry, Bailey, 
W. M., Co., blast-furnace clay guns, A 


ractories panel, progress 
report, A (5) 117. 


> 
R 
7) 
mortarless refractory brickw 
68. 
scorification, effect on resistance, A (4) 92. 
selection. analyses and tests, A (7) 164. 
sprayed coatings, adhering strength, tests, 
of steel refractories under Refractories 


364 


program outline, A (5) 115. 
Budapest works, A (1) 14 
in Canada, basic types, survey, 1914 to 


1939, A (6) 140. 
dust eliminstion 
(10) 245-46. 
flowsheet chart for raw materials, A (11) 


258. 
1) 16; Swedish General Electric Co., high- 
electric furnaces develop- 
ment, A (1) 14; date on linings, A(1i) 1 
United Steel Ltd., importance 
of laboratory tests, A (6) 141 


founding at 1600°C., com- 
position, P (7) 1 


63. 
systems with 


ufacture, P (1) 12. 
See Ena 
construction, P 


for glass tanks, ng without stopping 
operations, A (6) 137. 
heat-transfer data, references, A (3) 67-68. 
Research and ies. See also 
Standards. 


American Ceramic Society: Committee 
ae, A (8) 206; White Wares Re- 


reports, B (3) Bi, A (7) 164-65, A (8) 191, 
American Standards Association, gypsum, 


ties of collective researc 
sional 4 I-II, A (1) 34. 
emorial 


i esearc 
outline, A (5) 115. 
i Standard Speci 

references in Siandards. 
Bureau of Mines Electrotechnical Labora- 
tory, Norris, Tenn., progress reports, A 


(5) 129. 

ia Tech., M.I.T., N. 
State Coll. of ics, Rutgers Univ., 
and Univ. of Ill., A (3) 79. 

‘tren; 


of Scienti 
esearch, report ee To B (3) 81. 

enamel, at Crane Co., A A (3) 6 

fundamental, in United mg A (2) 55. 

glass, A.S. T.M. Committee C-14 report, 


Zeiss, Carl, Foundation, and Otto 


Imperi a empire services in war 
time, A “8) 204-205. 

industrial, n 1939, A (5) 128. 

in industry. fundamental, and problems of 
current ¢ eration, A (4) 1 102. 

Institute oi Vitreous Enamelers, contri- 
bution to industry since 1934, A (9) 211. 

International Annual Tables of Constants 
and Numerical Data, B (11) 270. 

cae ety Color Council Report, A (7) 


National Research Council, ceramics in 
Division of and Geography, re- 
oo A (8) 204 

hs for calculating solid fuel igni- 
a rates, A (7 
nondestructive, i in he United eo. radio- 
graphic methods, II, A (2) 5 
Northern Coke Research 


plant laboratory, tasks, A (8) 205. 


Porcelain Enamel Institute, acid-resistance 
test, I, B (7) 158; ~~ mill wet grinding 
of porcelain enamels, B (11) 253; Com- 
mittee on tion of Tests for 
Products, A (7) 157. ee 

psychronietric charts: application, wee 
Il, V, A (1) 21; IV, A (2) 

an "A (4) 96-97; VII, ‘A (5) 121; 
A (6) ) 145; X- xii, A (7) 169; XII- 
xii A (9) 220; XIV, A (10) 240. 

refractories tests, function, A (6) 141. 

sedimentation tests design data, A (7) 169. 

Société de Vedrin for st.dies on lead, py- 

rite, and chemicals in France, A (9) 225. 
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= structural clay products, inventory, A (2) 


Research, and value, 13. inued) 
ue 
theoretical, and technical in : 


velopments i in science, 1989, 8 (6) 149. 
Residual wy kaolin, North Carolina de- 
posits, A (5) 125. 
Resins, acrylic, in safety ginsees, A (6) 135. 


Resistance heating units, selection and appli- 
cation, A (11) 264. 
electrical, method of making, P (4) 


98. 
‘tion, 231. heating type, produc- 
licon carbide, recrystallizing method, P 


4) 
ies devices, tests and de- 
11) ety see also types of res- 
under Dust Gpparaius. 
by blowpipe spray 


i A (6) 141-42. 
materials, P (11) 259. 


T 
t , A (5) 105. 
Rock fi bar A 
er, x! type, 
(10) 240-41. 
drills. See Drills; Mining. 

Rocking feeder for engobing and dipping 


Rocks. See also Minerals; Mining; Ores; 
Petrography; Sandstone. 
alkali extraction, modification of J. Law- 
rence Smith extraction with barium 
chloride as flux, A (10) 244. 
mineral variations in Ontario, 


dusts, relation to silicosis, A 
calcined phosphate, reaction with alkali 
carbonate solutions, A (10) 243. 
carbonate, and cements, MgO determina- 
tion, A (3) 77. 
corundum types of Naxos, A (4) 83. 
oer —y cement, types of feed chutes, A 
) 
— Adirondack, geology data, B (8) 


igneous, origin and mineral constituents, A 
(4) 99. 
igneous, and silicate rock-forming minerals, 
viscosity studies, A (9) 223. 
igneous, solubilizing process, P (7) 174. 
metamorphic (sakenites), in crys’ 
schists of Madagascar, A (4) 99. 
for superphosphate, composition 
and properties, A (10) 242. 
samples, radioactivity tests for correlation 
of sedimentary horizons, B (3) 76. 
vs. secondary quartzites, relation, A (1) 27. 
silicate and qaasbennte, for building materi- 
als, analysis, A (10) 244. 
volcanic, for glass raw materials, A (3) 65. 
Rock salt, crystals, for X-ray ‘diffraction 
studies at high temperatures, A (2) 52. 
Rockwell tester for hardness test, A (4) 95; 
for ones fine abrasives, A (11) 249-50. 
Rock wool, also Insulating materials; 
Silicate wool 


tertals; Tile. 
cement tile roofs with waterproof resur- 
A (9) 218. 1098: 
granules: apparatus, P coating 
and coloration process, P (8) 2 206. 
low-fire glazes for tile, A (5) 118. 
Por-Lox waterproofing, A (9) 218. 
tile, P (1) 18; sapeentne, P (1) 23. 
colored, possibilities, A (4) 93. 
form for pressing, P (2) 48. 
facture, pr bl 7 A (4) 93. 
solution of Impragnol in a for per- 
meability treatment, A (1) 1 
Swiss and German standards, A (4) 93. 
wet-engobing A (1) 18. 
Rookwood ery, A (3) 59; Newton, C. C., 
pioneer secretary, A (1) 5. 
Rosin-Rammler equations for size distribu- 
tion, A (11) 261. 
Rotosil, opaque quartz, A (2) 43. 
Roughness of surface, portable Profilometer 
‘or measurement, A (1) 20. 
Ruby glass. See Glass, colored. 
Ruby “ae fluorescent ions of chromium in, 
A (1) 26. 
Rupture, problem in stability, A (9) 224. 


Vol. 19 


Rotgese University, ceramic laboratory, A (3) 


tile ents, production, cyclic 
P (5) 128; see also Pigments. > te 


Safety. See also Air conditioning; Diseases, 
industrial; Lighting; Management; Mining. 
burns, high-tension electric, A (9) 225. 
clay shovelers accidents, A (9) 225. 
=e workers in porcelain industry, A (8) 


electric Bureau of Mines informa- 

exhaust cee for Ford Motor Ce., A (10) 

a ome in New York State, data, A (9) 

health, industrial, general survey, A (9) 
225-26 


health in mining area, Misscuri, Oklahoma, 
and Kansas, B (5) 130. 

health program in small plant, A (5) 129. 

and A ee in United States mines, A (10) 


healthy air in workshop, A (11) 261. 
yw places, effect of air douches, A 
hydrofuerie acid, treatment of injuries, A 

hygiene, encyclopedia, b (5) 129— 


iota ine medicine, in Massachusetts, A 
Kaudsen prize award for worker health and 
efficiency, A ( my 246. 
in large and smal he oe employee health 
service, A (11) 2 
legal aspects of engineering, B (9) 226. 
mining industry, welfare problems, A (1) 35. 
molten lead, lead oxides, white lead, and 
lead dry colors, Pennsylvania State 
safety bulletin, B (10) 24 13. 
—. w industrial nurse, A (11) 


occupation and health, B (5) 129. 
smoke stacks, deficiencies and their elimina- 
tion, A (4) 102. 
violations of orders, B (5) 130. 
water-spray curtain for protection of 
near glassmelting furnaces, A (5) 
Saggers, concrete, ae eros filler, A (5) 114-15. 
ger masses from different clays, classi- 
Beation, A (4) 92. 
for firing pottery, P (8) 194. 
ic or gypsum for increased durabiiity, 
A (6) 142. 
enites, metamorphic rocks in crystalline 
schists of Madagascar, A (4) 99. 


Salt ed stoneware. See Sioneware. 
Sand 


. See also Abrasive apparatus; 
Abrasives. 
apparatus for ceramic ware, P (6) 146. 
apparatus for engraving bottles, P (3) 72. 
with chilled metallic shot and grit, proper- 
ties, A (3) 61. 
direct impulse sandblast system, P (8) 196. 
papers. See Abrasives, a, 


photometric sorting, A (5) 


spparatus for washing and grading, P (10) 


glass, in Alabama, beneficiation, A (1) 25. 
yy for grinding plate glass, A 
3) 62 
drying, installations, A (8) 186. 
content, magnetic properties, 
5 4. 
mineralogical composition of quartz 
type, melting data, A >) 112. 
recommended grading, A (10) 231. 
removal of iron particles, P (5) 113. 
Russian, chemical composition and 
methods of concentration, A (6) 147. 
ty = South Africa, mineral analyses, 


AG )7 

and | tic transport by injec- 

purification, process, P (7) 174. 

uartz, iron removal, P (2) 53. 
silica, purification, P (4) 91. 
silica, in Virginia, uses, B (6) 148. 
synthetic molding, properties and use, A (9) 


222 
water-saturated, data, Kozeny 
theory, A (7) 173. 


Sandstone, tertiary quartzous, for silica brick, 


A (11) 258 


Sanitary apparatus with air gap, P (4) 94; 


valved air gap, P ‘4) 


Sanitary ware, bathtub, P (2) 39. 


bathtubs, cast iron for white porcelain- 
enameled ware, A (9) 210. 


~ 
j 
R 
R 
‘a (3) 69. carbonaceous 
ied scientific, tnechanism, and possi- 
(9) 225. 
! : brick raw materials, tests and control meth- 
ods, A (6) 140. 
New Hampshire Experi- 
ment Station, A (6) 140. 
. concrete mixer for, A (3) 71. 
glass, 
Schott, A (4) 91. 
¥ 
or slag wool, production process, P (9) 213. 
Roo: materials. See also Structural ma- 
ment of Mines, A (4) 92. 


1940 


Sanitary ware (continued) 


94. 
discharging, P oS. 49. 
ee with universal wall 
P (11) 260. 


of tests, m9 (7) 1 156. 
cast VU. standards 
CS77_39, A a) 8; CS77-40, A (9) 211. 
composition and chemical analysis, A (2) 
lavatory or washbasin, P (3) 62. 
porcelain enamel bathtubs, B (7) 157-58. 
crazing control by Mayer and 
Havas coefficient of expansion factors, A 


(3) 70. 
le P (2) 89, P (3) 63. 
vyhelion te in porcelain bodies, A (7) 


raw materials, A (1) 27. 
toilet, P (2) 49. 
vitrified, as process for artware and pot- 
tery, A (2) 38. 
water closets, P (10) 239, P Gy, 260; water 
basins, ) 218 


closets and 
Sanitation conduits, wt A P (2) 44 
A 
auger, structure probleme, 
temperature measurement in glass 
naces, A (5) 


ction, A (1) 11, 

d oop 

8 

Sch and Vastagh method for volumetric 
determination of smal! amounts of boron, 
A (8) 200-201. 

for terra sigillata coatings, 

4 


revision 


Sclerometer tester for hardness test, A (4) 95. 
Scolecite, zeolite mineral, composition, A (il) 
Screens’ (screening apparatus). 


See also 
Grain sise; Sieves. 
acid filtering, for coated glass, P (11) 256. 
Bureau of Standards calibrated, for data on 
crushed quartz Lag a (2) .0. 
Qa ‘screen, A (9) 220. 
slurry, f nding cements, A (11) 261. 
vibratory, 220 
literature review since 
1928, A 


of enamels, studies, A (5) 106. 
ends of “wy? heated fire-tube 
heating bodies, P (2) 50. 
Seals between ceramic material and metal, 
tion, P (1) 36; see also Ceramic 
Bodies and metals, joiming process. 
glass-metal, metals and alloys for use, A 
(10) 237; see also Glass, joining or seal- 
ing. 


entation, 
tests, A (7) 1 
fi tion, + ee A (6) 148. 
fractionation of nonplastic powders, proc- 
ess, A (4) 99. 
e-size measurement, process, A (4) 


96. 

subsieve-sizing analysis of finely divided 
minerals, II, A (7) 169. 

ultracentrifuge, synchronizing illumination, 

velocity and equilibrium measurements, 
for direct analy- 
(1) 2 

changes, studies, A (9) 


Sedimentation analysis, apparatus, A (4) 95. 
Sedimentation balance for —— of 
size distribution of fine materials, A 


Sediments, calcareous, dolomitization, A (4) 


analyses, modified logarithmic 

probability y, Sraph, A (1) 27. 

Seger cones. ones. 

Seger formula for vitreous china bodies, 
tabular data, II, A (5) 118. 

Segregation, fundamental principles, refer. 
ences, A (7) 178. 

volumetric determination, A (8) 


—_ data from laboratory 


Siderothermic furnaces, basic 


Silica. 
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Selenium. See also Glass, selenium. 


determination by HNOs-HsSOc- HgO di- 


mg Gppearatus. 
air separator, efficiency, I-II, A (8) 
asgeeotatis separators, classification, A (7) 


A (9) 219. 
te processing machine, P (8) 196. 
gravity separation of 
ores, 9) 220. 
electrostatic, P (2) 50. 
electrostatic, for solids, basic principles, A 


for i lea 


168. : 
in acid solutions, formation and 


A (8) 


aos in south Russia, A (11) 266. 


clay Pipes. 
ys 
B (4) 92-93. 


\slass 
eld "Waiver A 
, carbonate of sodium and calcinm 


logic A A (5) 123-24. 
substitute for borax- 
feldspar frits, A (1) 1. 
re- 
fractory material, P (9) 218. 
for lime hydra- 


el 
tion studies, A (5) 106 


Sieves and filters from plastic or molten 


glass, P (11) 257; see also Filtering ap- 


= CO: + A (3) 


Silcretes for silica refractories, A (3) 68. 


source and analyses, A (3) 75. 

and wonderstone in South Africa, A (3) 74. 

See also Giass; Refractories; Silico- 
sis. 

in alumina cements, 
determination, A (8) 2 

-alumina: diagram, si significance in refrac- 
tories tests, A (6) 140; series of refrac- 
tories, equilibrium diagram, properties, 
test methods, A (2) 47. 

and alumina hydrate, electron diffraction 
patterns 

~boron oxide (BrOs), viscosity §measure- 
ments and calculation of vy. en- 
ergy of glasslike systems, A (8) 202 

-calcium oxide-H:O: calorimetric studies, 
A (8) 182; criticism of Bessey, studies, A 
(8) 183; investigation of system, A (3) 


in clays, chemical analysis, A (1) 29. 

for concrete hardening method, A (2) 56. 

effect on behavior of iron oxide, emanation 
Il, A (9) 223. 

+ FeO Fe:Or + (CaO + MgC), con- 
ition of steel siags, discussion, A (10) 
245. 

free (querts) in refractory clays, deter- 

articles, P 


mination, A (2) 54. 
(4) 91; 
manufacture, P (1) 11. 


fused: for making 
in glass, accelerated analyses, A (6) 135. 
compounds, X-ray studies, A 
a 
—leucite (K — diopside (CaM 
stem, melting diagram, A a) 
magnesia in pure magnesium clay, A 
(10) 242. 


~magnesium oxide, phase equilibrium dia- 
grams, A (6) 141. 

modifications: morphotropic relations 
with feldspar structure, | (3) 78; re- 
action behavior, A (11) 2 

-nepheline-albite mixtures, 
equilibrium with fayalite, A (2) 53. 

and oxygen ratio (R:Os): in Portland 
cement, determination, A (7) 175; for 
progressive solubility from pozzuolanic 
materials, hydrauiic activity, relation to 
of pozzuolanic products, A 


Silicate 
alkali subsilicates, 


Silica (continued) 
precipi 


capsules, Brit. 
, dimensions, A (9) 218. 
k. See Refractories, 
bentonite and silica gel-pyro- 
ydraticn 


at thermal curves, 
-VIl, A (5) 125. 
manufacture, (11) 270. 


ity, preparation, A (11) 


Silica jellies and sols, H val » 1, A (2) 54. 
Silica sols, action conguiatio 


, and peptizing agent, A wis 


Siicate-lay suspensions, manvfacture, P (9) 


A (4) 86, A (8) 182-83 
Silicate industries in 


Tesearch, II, 
and 
ion in dilute 
sociation, 2 Storming 


solution, as- 


rocks, 


alumina determination, direct method, A 


(2) 54 
2 r d ti th i, 
P (7) 166. at 
chemical formula and structure, A (9) 222 
chemical thermal 
formation 


an yilite; polymor- 

phism of magnesium metasilicate and 
i of transformation 


mechanism of antho- 

porte and tale on heating, VIII, A (1) 
; transformation of tremolite into 

diopside on Seotios, IX, A (3) 77 

anes of, of geological data, A (6) 


classification and structure, A (5) 123. 

clay-sodium silicate mixtures, hardening 
mechanism, 
com) 


A (7) 176. 
(9) 224. 
disi 


double Vill, A (il) =. 
hydrated Ca, CaO:SiO: measurements in 
solid phase and solution, A (11) 252. 
hydrated, — tetrasilica 


te, manufac- 
_ ture, 


grams and chemical formulas, A a) 26. 
a silicic acid de determination, A (3) 


luminescence 
tests, A (6) 145. 
luminescent, composition, P (9) 208. 
um, GF Gene = P (11) 268 


analysis and apparatus for 


magnesium, cera 
tes, hermal re- 
magnesium | Git) 208. ydrotherma! re 
es, tracts, 

poll) 279-83. — 


Pilicate ts of direct measure- 
ment, A (1) 19- 
sodium and and (Nas 
hase bri la- 


solution, 
gregation of silicic acid, 1 -Il, A al, 208, 


modifications, A (3) 78. 
by “chromophor'"’ nickel, 
thermal analysis, apparatus, A (3) 78 
tricalcium, for synthetic clinker with 
watery bond, A QD 258. 
, Structure, A (5) 123. 
water determination: method, A (9) 219; 
combustion tube method, A 
zeolites, definition and mineral varieties, A 
(11) 266. 


ter systems, phase uilibria in 
and K sys- 
tems at temperatures and pressures, 
A (1) 32- 3 


Silicate wool with vitreous-like coating, P 


(8) 188; see also Insulating materials 


365 
gesuion procedure, A (2) 54. tile material, A (10) 244. 
closet 1, P (6) 133. ot fam. — A (5) 109. sili zeae method for de ination, 
defecator with combined flushing jet and um-cadmium pigments for glazes and A (8) 203. 
enamels, studies, A (4) 101. -sodium metasilicate—lithium metasilicate, 
Selenium photoelectric cells for precision phase equilibrium relations, A (3) 78. 
out- A (1) 20. fused, viscosity data and for- 
brick. See Refractories, semiacid. m , A ) 138. 
Separa’ a tus (separators). See also in Virginia, ceramic uses, B (6) 148. 
vitreous, manufacture, P (1) 12. 
Silica ba 
Silica 
Silica 
ca es, 
Zin, 
test 
prod| 
oming. A (5) 125. 
Si 
‘ Sie 
w ma es for electroosmosis 
clay, A (5) 124. 
Science, developments, 1939, B (6) 149; 
development from 16th century, B (7) Sihvonen theory of a 
solid state reactions and products formed 


Silicon "carbide. See 


54; for colloidal —- P (2) 55. 
ignition for silicon carbide residue, A (2) 
in silicates, determination, A (3) 


low molecular, stability in acid solution 
observations, I-II, A (11) 


quantitative Grereionies. A (9) 224. 
water removal, P (1) 34 
Silicic acid gels; eflect of of pH change on setting 
from a and alkali- 
carbonates, P (8) 204 
use of Debye-Scherrer diagrams, 


Ge, “equilibrium studies, I, A (10) 


high- ty, meltin om, Am 176. 
y ng po 

Re- 
bide 


and alkali-earth farbonates, for alkali- 
earth silicides (8) 204. 
P 17; manufacture, P (1) 


cect sesquioxides on formation process, 
ns, A A of treating, P (2) 38. 
t resistance for electric-resistance fur- 
paces, lizi thod, P (4) 98. 
. ng me 
( ). See also Dust 
apparatus; Dusts; S 
and antidotal rocks, A (7) 1 
and asbestosis, fatalities, 1935-1938, A (3) 


and asbestosis history, prevention, and 
control, B (3) 81. 

in cement industr~ in Italy, A (9) 226. 
thetic struc- 

and TiO; in 

tent of lungs, 111, A (4) 102. 
“pee methods in coal mines, A (6) 


ust at ienelee tion in chrome brick industry, 
diffraction of silica and 
alumina hydrate, A (7) 177 
employability of silicotic, A 7) 177-78. 
evolution in France, A (9) 225 
fibrosis, data, A (10) wr 
in foundry, prevention, A (8) 204. 
free-silica d —— = in refractories industry, 
A (10) 245-46. 
id miners of Belliare, A (6) 150. 
lead poisoning in England, A (7) 178. 


end in West Virginia potter- 
ies, A (1) 34 “3e. 


in manufacture of silicon alloys, A (1) 34. 
in Massachusetts, industrial medical 


a eee siliceous material effects, P (2) 
in Ohio, claims, origin, A (5) 129; analysis, 
(9) 225. 

in Ohio foundries, Commission findings, A 

in Ohio potteries, Industrial Commission 
conclusions, A (6) 150 

in Ohio, Silicosis Amendment to Occupa- 
tional Disease Act, A (5) 129; analysis, 
1939, A (9) 224. 

Pies Foundation preliminary report, B 

prevention by wv Ye of aluminum 


hydrate Sires, A (2) 
by II, A (1) 


ovens by modern cleaning installations, 
pulmonary asbestosis, case records, A (9) 


and pulmonary syphilis, A (6) 150. 
ous, | fatal case without tuberculosis, A (9) 


recent developments and studies, Saranac 
Laboratory, A (8) 205-206. 
— of composition of stone, I-II, A (8) 


results of medical investigations, typical 
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short review, A (8) 206. 

silicotic lungs, free and combined silica in, 
studies, A (5) 128. 

silicotuberculosis, effect on foundry workers, 
A (10) 247. 


in South field, III, A (3) 80. 
and tu X-ra: studies and 
of A (6) 150. 
by III pneumococcus pneumonia, A 
2. 


work of analyst, A (5) 129. 
Siliron products for cleaning and degreasing 

metal surfaces, A (1) 6. 
Sillimanite brick. See Refractories, silliman- 


umin, grinding + “noble corundum” 
| A (6) 132 
are = glass. See Glass, mirror; Glass, 


tion, A (3) 65. 
or slat. removal from 


Sintered ceramic material, impervious, for 
heat exchanger, composition, P (8) 192. 
Sintered homogeneous oxides vs. hetero- 
nig mixtures for ceramic materials, 
Sintering of bauxite, limestone, we 
use of solid fuel into (8) 
of magnesium oxide, effect of impurities, 
tabular iD 26 
Sintering a) 
Refvoctories, Sin- 


ing process of of refractory brick, prob- 
em 
See also  - slags. 
ecid and basic blast-furnace, calculation of 
viscosity from chemical composition, A 
(8) 201 . 
-—- blast-furnace, mineral content, A (3) 


acid synthetic, viscosity, effect of Si, Ti, 
and Al, A (8) 201. 

alumina, for cast lining blocks in cement 
kilns, A (6) 140 

open-hearth, calcium silico-phosphate 


A (1) 29. 
nade, phosphate ia, method for 
determination, A (1) 


bauxite-ore, in blast ates. petrographic 
composition, A (3) 68. 
and calcium for 


blast-furnace: and A (1) 5; 
review and oo. A (1) 6 

blast-furnace, f + review of experi- 
ments, A (10) 

— -furnace hydraulic, properties, A (7) 


calcium aluminate, composition and alu- 
mina extraction, A (1) 15. 
cement, research tests, A (10) 230. 
characteristics and control, A (9) -". 
as viscosity measurements, A (11) 
55 
and deslagging £ steam-generating equip- 
ment, A (2) 51-52. 
desulfurized, for protective coating, 
aon (11) 253. 
nulated, P (10) 241. 
foe dees ber-glass production, P (6) 139. 
fase, production process, in cements, A 
1 
behavior in 
and amine salts 
105-106. 
analysis and apparatus, A (6) 
45. 
open-hearth, fluidity control, A (1) 15. 
open-hearth, in FeO-CaO-SiO; 
system, A (8) 20 
in, Willard and Winter method, A (2) 


nce of ammoniac 
organic acids, A (5) 


reactions with refractories: refractory 
coating? with metallic aluminum, II, A 


(1) 16. 
for or cords, method and apparatus, 
P (6) 139. 
slag-ash wastes for brick, A (11) 257. 
soda-ash foundry, effect on corrosion 
refractories, B (6) 143-44. 
steam-engine, firing in Hoffman kilns, A (3) 
in steel manufacture, . om of composi- 
tion - use, A (10) 2 
Slag wool. also a materials; 
Mineral wool; Rock wool; Silicate wool. 
history, manufacture, and uses, A (4) 91. 
or rock wool: and binding materials for 


Vol. 19 


Slag wool (continued) 
refractories . P (2) 45; production 
process, P (9) 2 

in float removal process, 


content, A (6) 148. 
Yeatal & clay slate, mineralogi 
preparation, A (9) 222. 
reo organic dispersing agents, 
clay ng. properties, A (7) 166. 
deairing apparatus, P (5) 121. 
enamel, control process, A (5) 107. 
enamel, ground-coat, water-content con- 
trol, A (5) 108. 


vity types, 
effect on opacity, A (8) 184. 
hydrogen-i -ion determination, A (5) 126. 
Irwin consistometer for control, A (1) 6. 
Slurries, casting, properties, deter- 
mination, A (6) 145. 
clay-oil, filter rates, A (2) 49. 
enamel, properties: secondary fluidit 
literature references, iL 
oo, CO (As)s, and cobaltite, effect on 
he cornea, A (9) 225. 
Smelters at Noranda, refractories, A (11) 
258; see also Refractories. 
Smoke stacks, deficiencies, and elimination, A 
dust emission, equitable limits, A (2) 56. 
Soaking pit refractories, regenerative, rv- 
tive, and direct-fire types, data, 
~II, A (8) 191; see also Refractories. 
Soapstone, und: marketing, Bureau of 
Mines data, B (1) 28; tale, and pyro- 
hyllite, Bureau of Mines report, B (11) 


Soda for glass batches, t . A (6) 136-37. 
a syenite, yellow uorescence, A (3) 


magnesium uranyl method 
for determination, A (10) 2 

Sodium chromates, production, 33. 

Sodium ferrite—sodium binary 
system, studies, A ($) 2 

te for glass A (5) 112, 
ium metasilicate—lithium metasilicate— 
silica, phase equilibrium relations, A (3) 


Sodium nitrite in cover enamels, effects, A (1) 


Sodium oxi oxide in glass, accelerated analyses, A 
um allcates, « equilibrium measurements, 
solution, mechanism of aggregation of 
silicic acid: low molecular silicic acid 
stable in acid solution, I, A (11) 269; 
structural observations, II, A (11) 269. 
steam tit) measurements, apparatus, 


tetraborate ores, re- 
Sodium tet tetrasilicate, hydrated, manufacture, 


See also Colloids; Earths; Minerals; 

Rocks; Sands. 

acid, base-exchange level, effect on 
minerals of silt fraction, A (8) 1 

acidity and liming for lime standards, (7) 
in lime symposium, B (7) 154 

analysis, physical and chemical methods, 
handoook, B (7) 174. 

base-exchange capacity, colorimetric man- 
ganese determination, A (10) 242. 

base exchange of, relation of crystal struc- 
ture, A (5) 124-25. ibs 

of Black Forest, geology and valuation, A 


black, univalexc multivalent ionic 
exchange, A (6) 1 

boron determination “ie quinalizarin color 
reaction, A (2) 

bones water in, use ‘of dilatometer, A (6) 


California: colloid constituents, A (5) 
125-26; types of samples, A (3) 74. 
“ais 206 vs. “argile,” XXII, A 


clay minerals in, ied and properties, 
bibliography, A (1) 2 
and clays, interaction elit electrolytes, 
mass law equation and linear and mois- 
ture relation, A (11) 2 : 
behavior, laws, amphoteric 
H, and Donnan equilibrium, 
double ionic exchange and “amphoteric 
double layer, A (4) 99; XXIA, A (8) 198. 
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Siliceous materials, finely pulverized, neu- Silicosis (pneumonoconiosis) (continued) 
tralizing fibrosis-producing properties, P examples in ceramic industry, and dust- 
f (2) 56. removal methods, A (6) 150. 
fluorine content, use of calcium and mag- 
nesium A (2) 55. 
Siliceous inorganic water-i uble 
P (10) 234 
. methods of making, P (10) 234. 
unitary vitrified block, P (10) 234. 
Silicic colloidal, mobility studies, A (2) 
t 
Sink-and-float process 
a coal, A (3) 74. 
1 
268. 
| 
ie 
é » 


1940 


Soils (continued) 
, Quantitative X-ray tests, A (3) 
: ect of temperature, 
value, and degree of alkalization, 
A (5) 126. 


orce curve, effect 
a. temperature A (7) 172. 
North American arctic regions, prop- 
A (5) 127. 
organic and inorganic soil colloids, physico- 
reactions as related to aggregate 
organic matter, com on cae 
dichromate titration methods, 4. (1) 
exchange, and h 
on soil cohesion, A (s) 
saturated, permeability i. A (7) 173. 
soil colloids: identification of minerals, A 
172; mineralogy, studies, 
soil Shaas. inor lant growth and 
breakdown, A i 17 
soil colloids, minerals in: descripti 
identification methods, I, 
oa im representative soils, 11, A 
South African, hydrometer vs. Interna- 
tional method for aw content deter- 
mination, A (3) 74-75. 
temperature Gangm, rates at various 
moisture contents, A (7) 174. 
Solids (solid bodies), diffusion in, and cor 
rosion between crystals, A (6) 147. 
fineness, definition and technical i 
tance, bibliography, B (7) 176. 
mo) 78. statistical theory of strength, B 
) 
mixing process, mixin; system of 
two sizes by ball- - A (9) 219. 
jons, research, bibliography, 
1) 
anu physics of, A (8) 202-203. 
Solid state, oxides in: formation of 
ium titanates, A (1) 30; f of 
anorthite and gehlenite, XX, A (5) 124. 
oxides in, thorium and aluminum, radiation 
properties, A (4) 101. 
32. with FerO; and CaO mixtures, A 
reactions, scientific and technical reviews, 
references, A (8) 203. 
reactions between synthetic mineral 
= of iron and MgCO; and MgO, A (4) 
101. 
Sols, lation by electrolytes, role of ad- 
Panne A (2) 53. 
concentration, effect on flocculation values, 
A (6) 148. 
electrostatic, behavior and gelation, theory, 
1 and bili 
y iow coagulation stability, 
A (4) 101. 
Solutions, dilute, quantitative spectrochemical 
analysis, A (8) 203. 
Solvents, organic, toxicity, A (7) 178. 
Sound tion. See Jnsulating materials. 
South Dakota, mining of pegmatite minerals, 
B (11) 267. 
and modulus of elasticity, I, studies, 
A (5) 126-27. 
of refractories. See Refractories, spalling. 
Spark plugs. See Insulators; Porcelatn. 
Specifications. See Standards. 
Specific gravity of clays, methods and results, 


A (10) 243-44. 
= with automatic effusiometer, A (3) 


of minerals with torsion microbalance, A 
Spectralite glass, types, A (10) 232. 
Spectrochemical analysis, elementary con- 

—e and specific examples, review, A (7) 


quantitative, measurement of relative in- 
tensities, A (7) 176; analysis of dilute 
— safe a.-c. high-voltage arc 
circuit, (8) 203. 

Spectrographis analysis, quantitative, method 
of relative intensities with interna! stand- 
ard, A (10) 244. 

Spectrogr grating. type. at Pearl Harbor 
Navy Yard, A (10) 2 

of glaze A (5) 
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curves, calculator for tri- 

stimulus values, A (4) 100. 
y of ferric i 
on A (11) 
Spessartites, vtor, as source of potash 

Sphere » yield value, A (2) 54. 
Spinel crystallochemical in- 

of spinel-mi groups, A 


chromium-colored, analysis, A 
» Preparation and properties, A 


synthetic 
neficiation 
- tests for qualitative analysis, ) 54 
Spraying and spraying « cooling. 
of particle trajectories, A 
ier 
for 
» AGL) 
s, A (8) 


lows 


P (9) 220. 
metal spray gun (Schoop): 
, glass, and quartz coati 

oF for resurfacing worn iron 


for | A (6) 137. 
motion study and spray-gun technique, A 
(7) 169. 
process, blowpipe spray welding 
patching of retorts, A (6) 141-42. 
a high- velocity, advantages, A (9) 


for hot 


ae ‘gun for cate, powder and spraying 
in atomized state, P (4) 97. 


spray pistol for 
Variabei,”* spray pistol for lac- 


wers, A (6) 137. 
Stabelite  light-absorbing porcelain enamel, A 
Sta! stabilizing oxide for recoat enamel, 
A 108-109 
Staffordshire Seger cones. See Cone 
of clay minerals for identification, 
B (11) 268. 


Standards (specifications), abrasive 7) 
af ¢ cloths, Brit. Stand. Specif., A (3) 


American Ceramic Society Committee 
reports, A (4) 94, A (8) : 

American for Testing Materials: 
Committee C-8 report on refractories 
service in glass furnaces, detailed tabular 
data, A (7) 164-65; industrial survey 
of refractories for lime burning, A (8) 
191; for metals and constructional and 
eacral soumetallic materials, 1939, I-II, 

building brick, wor of tests by twe 
laboratories, A (2) 46 

and building-code re uirements for por- 
celain enameis, A 158 

cement, Portland, ‘, 
German, A (7) 153. 

enamels, acid resistance, proposed Brit. 
Stand. test, A (5) 108. 

flooring tile in Russia, A (5) 70. 

glass gauge: flat (plain and reflex) (for 

s of 125 Ib. and over); reflex and 

round, tank (for pressures under 125 Ib.); 
round, wr (for pressures of 125 Ib. 
and over), A (7) 162. 

grinding wheels, National Bureau of Stand- 
ards, Sim — Practice Recommenda- 
tion, A (1 

gypsum lathing and furring 
Y wan Standards As- 
sociation, B (2) 4 

scales, bat Stand. Specif., A (2) 


heat-insulating terms and methods for 
thermal conductivity and solar reflectiv- 
ity determinations, Brit. Stand. Specif., 
(2) 55. 
hway Some, glossary, Brit. 
B (9) 214. 
h “artnet, “Brit. Stand. Specif. ARP 
4, 1939, A (6) 140; building limes 
No. 890, 1940, A (9) 209. 
M. K.S. units ard dimensions, B (9) 224. 
porcelain enamel, Porcelain Enamel In- 
stitute, Committee on Standardization 
oi Tests for Products, A (7) 157; see also 
Porcelain Enamel Institute. 
for porcelain enamel supplies, B (7) 158. 


= ilica content, 
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(continued) 
and German, A (4) 


enameled 

Commercial Stand. Cs77-39, A A is 

CS77-40, A A." 211. 
—} 


Specit. No 875, 1 1939, A 


= ee and steam power plants. See 
also Heating systems. 
lication of 


im bleached sulfite 4 mill, data, A (2) 
ect of condensate ex- 


oust t, slag 
process, A 

mg systems, A (4) 102. 
measurements iso- 
thermal d tion of sodium sili- 
cates, A (11) 
Steatite with barium oxide content for in- 

sulating material, A (4) 94. 

and calcite for ceramic distributor head, P 


260. 
we , effect on elasticity modulus, 
XII, A (1) 23. 
for magnesian from Manchurian 
tale, comp. VIIL A (5) 118. 
Steel and steel By See ~~ Diseases, 
Metals, Refractorie 
tus, berd-faced, A (10) 


by- -product fuels for, use, A (2) 51. 
Carnegie- Illinois Steel Corp., method of 
maintenance of optical pyrometers, A (2) 


50. 

dust in foundry, prevention of silicosis, A 
(8) 204. 

electric furnaces, are and high- 
induction, comparison, A (7) 1 

foundries, abrasives for, use, A (oy 103. 

foundries, Ohio Commission findings, A (8) 


205. 
foundry, health m, A (5) 129 
oe al workers, si tuberculosis, A (10) 


a diseases, A (5) 128 
igh-velocity spray rinsing, advantages, A 


bydropes is, ‘in, effect, A (8) 184; discussion, 


iron and Lj Pacific Coast raw materials, 
I-IV, B (5) 125. 
iron and steel, physical examinations, A (7) 


manufacture, constitution of steel —~ 
and erOn 


(CaO + MgO), A y 
silica dust hazards, A (10) 247. 
steel temperature, ‘quick-immersion"’ ther- 
mocouple for measurements, A (7) 169. 
Stefan- law for absorption and 
radiation, A (11) 263. 
Steger for glaze tension measure- 
Stencil 


ments, II, A (5) 118. 
See 
of painters and sculp- 
4 
Stif-mua ess, electroosmosis for stec!- 


proc 
die lubrication, A (2) 52. 
-_,, zeolite mineral, composition, A (11) 


Stokers, automatic, for circular kiln, A (4) 97 
automatic, for periodic kilns, A (10) 241. 
automatic, for rectangular brick kilns, fuel 

savings, A (9) 221. 
chain-grate or traveling-grate, A (2) 55 
chain-grate, for water-tube boilers, A (10) 


(2) 56 


Decoration, Aero- 


forced-draf reader type, A 
for kilns, A “UD 264 
mechanical of refractory 
kilns, A (1) 24. 
underfeed, air distribution, A (2) 56 
underfeed. data on coal selection, A (2) 56. 


Stokes’ law of sedimentation, A (4) 96. 
Stomes. See Grinding siones; Limestone; Oil- 
Sandstone. 
also Clayware; LEarthen- 
ware; ” Flower pots; Glases; Pipes; Pot- 
tery; Tile. 
annular ring with SiC body, P (8) 192 
ceramic vault, P (11) 259. 


stones; 


Spectrophotometer, neutral wedge, abridged 
type, A (7) 168-69. 
null-type construction and 
use, A {7) 169. 
polarization for H:SO, films on lead glass, A 
(10) 232. 
feldspar from soil profile, variations in si 
composition, A (1) 28. D 
fluorine content, use of calcium and mag- 218. 
nesium peroxides, A (2) 55. Steam or vapor condensation, effect on drying 
mineralogical subdivisions of soil separates, of ceramic ware, A (6) 145. 
A (1) 27. Steam boilers, ceramic insulator, composition 
St 
ap 
traction, A (3) 79. 
heat-insulation problems, A (11) 258 
heat insulation, test methods, specifica- 
9) 220. 
| 241. 
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Stoneware (continued) 


dense body for Moebius ere silver- 
English, history review, q 

Eng salt-glaze brown, 18th century, A 


for feedin and watering troughs, A (8) 192. 
ealt-glazed, with borax-salt mixture, A (10) 


Stoves, P (11) = 


enameled cooking-ware 


8) 
electric ran P (6) 134. 
s P and spray ground coats, A 


uge, dynamically compensated, P 


tive and negative strain 
a (4) 97. 


Strains, expansion Ay in initial firing of 


elements for resistance fur- 


naces, A fio) 241. 
Str of materials, statistical theory, B (3) 


stress pattares, isopachic, studies, A (4) 
100-10 
triaxial state, effect on flow = ultimate 


on rom oxi es 

in solid state, A _ % 100. 
carbonate 


velopments ir 1939, A (7) 155 
chromate, decom tion, V, A {1) 

31; Sr chromate and carbonate mix- 
tures, decomposition, diagram, VI, A (1) 
Strontium orthosilicate, bibliography, (11) 


Strontium oxide-bismuth solid 
of basic lattice structure, A (3) 77-78. 
Structural materials. See also Architecture; 
Brick; Building materials; Clayware; 
Insulating materials; Masonry; Mor- 
tars; Pipes; Roofing materials; Terra cotta; 


Tile. 
block and wall construction, P (7) 163. 
brick (brickwork), adobe, physical proper- 
ties, A (9) 214. é 
barium carbonate for prevention of cor- 
rosion and wert A (1) 14, 
bonds, in (4) 9 
cond, P (2) 


enamel batch, de- 


gauge 
(5) 113; building structure 
P (11) 257-58; building unit, P (1) 14. 
fire test under heavy load, 
) 14. 
tion by crystallization of salts, 


66. 
English types, A fo 92. 
-— resistance of cord formation, A (3) 


See Structural materials, glass. 
— and modern improvements, A (10) 


P (2) 46. 
tnterfgcking, P (3) 67; interlocking wall, 


P (1) 14. 
lime-ash, A (11) 257. 
moisture removal, method of keeping 
products dry, P Yl 258. 
scored or . for strength increase, 


A (10) 235. 
wail (1) 14; waterproof, 


bio 
block, 
brick, P (6) 140. 

onggite element, spulling-resistant, P (3) 


ceramic, materiol, P (6) 140. 


materiais, coordination dimensions 
and equipment, A(7 1 

vibrations, antivibra- 
tion, A 7 167 


wall structure, P (2) 46. 
say, te for preparedness program, A (11) 


meee, structural, manufacture, A (5) 
dam; for walls, P (11) 258. 


for Portland cement with Georgia 
ocher, A (3) 60. 
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materials 


enamels. See Structural materials, 
porcelain 
enamels, metallic wall eS (3) 62. 


163, B (8) 189. 
rw tile: decorated, molding process, 
Ay? Russian standards, classifica- 
tion, A (3) 70. 
floor- and wall-tile bodies with nepheline 
syenite, A (4) 94. 
glass, in A (11) 254. 
blocks, etc., P (2) 44; alternation of 
courses with continuous windows, A 
(11) 254; heat gain by solar radiation 
and transmittance, A (7) 159; joinin 
Yo P (2) 44; reinforcement, P (5 


brick: and lenses for roofs and pave- 
ments, A (5) 110; xR. types and 
walls and buildings. P 

building blocks, P (9) 213. P (10) 234; 
assembly P (5) 112; form- 
i (1) 12; of hollow object 
and cover, P (11) 2 


building brick, developments, A (3) 63. 

cast armored, 

blecks wall structures, P 

doors, application of securing means to, 
P (7) 162. 

facing unit, P (7) 162. 

hollow blocks, method and apparatus, P 


(6) 139. 
hollow P 44. 
(2) 44-45 


blocks, P 

P (3) 86. P 139, P (11) 
252; for wall 11) 257 

hollow buildin, unit, P (6) 139; or 
blocks, P (9) 213. 

hollow, ees openings in walls, P 


hollow wall construction, P (6) 138. 

insulati and weather-resistant, P (1) 
12, P (7) 162. 

light-directing brick and walls, y 12. 

light-transmitting rey P (7) 1 
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materials (continued) 


17- 


See also Terra cotta; 


Tile. 


48, P (3) 67. 


yrol and Salzburg country, 


present-day use, A (4) 93-94. 

roofing, water-penetrability tests, A (10) 

roofs, cement tile with water- 
proof surfacer, A (9) 218; see also 
Roofing materials. 

apeuiaing ceiling and wall tile, P (1) 


silicate, 
tests, 


stenting to underlying support, 


A (9) 2 


—_ and self-anchoring ceiling, P (1) 


water impermeability test, A (3) 70. 
vitrified ware, clay preparation, A (9) 214. 


walls: construction, P 


(11) 258; covering, 


decorative structure, P (3) 70; damp- 


courses, P (11) 258. 


proof 
Sulfates, Ca wy and 
existence, studies, A (3) 7 


Sulfur in coal and coke: 


posi 
Surface ro 


for modern home, A (3) 
mortar-bonded, P (11) 956. 
ornamental tile, P (11) 257. 
plates for partitions and 
covers, P (2) 4 
pressed, uses in (3) 64. 
recent developments, A (4) 90. 
38 glass-veneered facade, A (6) 
for river tunnel lining, A (3) 63-64. 
sealing glass block an P (2) 45. 
tubular elements, P (2) 4 
ing hollow clay bodies, > (11) 259. 
t-loss coefficients, summary, A (1) 13. 
coefficients, calculation, 
hollow-block masonry, P (3) 67. 
hollow-wall building construction, P (9) 214. 
hollow ware from —_ Gers, A (10) 235. 
insulating block, P (5) 1 
ar we materials for tie and terra cotta, 
A (4, 93-94. 
joining or pointing materials, technique, 
A (4) 91. : 
joints for ceramic materials, P (3) 70. 
lightweight materials, composi- 
tion, P (9) 2 
lime hy. drated, rit. Stand Specif., ARP 
No. o. A (6) 140; building limes, No. 
, A (9) 209. 
masonry walls: construction, P (3) 67; 
parmestey, effect of heating and cool- 
ing, B (9) 214; sweatproof, P (9) 214. 
mortars, absorption, studies, A (7) 163; 
see also Mortars. 
nepheline syenite, effect, A (7) 167. 
lain enamel. See also Architecture; 
Structur 1 materials, enamel. 
lain enamel, architectural uses, A (9) 
210-11; advantages and disadvantages, 
A (7) 154. 
porcelain enamel wall structure, P (1) 8. 
porous y (stone), treatment and com- 
positions, P (1) 14. 
precast tile beam floor, A (1) 14. 
reinforced brick aarp, history and ad- 
vantages, A (3) 66 
research programs, inventory, A (2) 46. 
siliceous products, methods of making, P 
(10) 234. 
steam treatment, A (3) 66. 
coatings for terra cotta, A 
thermal pesca, effect on physical proper- 
ties, A (3) 


solid state moots and TR formed 
at 330°-370°C., A (8) 203. 


Sulfide melts and feldspar and pyroxene 


melts, reciprocal action, A (2) 52. 

method of deter- 
mination, A (8) 201; rapid analytical 
method, A (8) 2v1. 

in ff 24. fuels and pyrites, determination, A 


and X-ray analyses, 

(10) 245. 
perphosphate from phosphate rock, com- 
ition and properties, A (10) 242. 


filometer for measure- 
ment, (1) 20. 


Surfacing ‘apparatus. See types of oh 


under abrasive. grinding, and polishi 
apparatus. 
material with color coat, P (1) 36 
and emulsions, particle- -size 
oe of analysis, bibliography, A (7) 


River materials, studies, B 

carbonates ard alumina, A (4) 99. 

of oxide in organic —— iclectrophoresis 
method of coating, A (4) 1 

silicate-clay, manufacture, P 0) 224. 

suspension media for float-and-sink ore 

concentration, B (11) 261. 


Syenite, poikilitic sodalite, in South Africa, 


A (3) 75; see also Nepheline syenite. 
American vs. imported clays in 
whiteware bodies, A (10) 238. 
on dry-process enamels, A (7) 157. 
on fine-ground enamels, A (7) 157. 
on lime, B (7) 154. 


Tableware. See also Art and <crtware; 


Chineweare; Decoration; Dinnerware; 
Glass; Porcelain. 

American vitreous, surface-colored, produc- 
tion process, P AC 19 

an ae P (6) 1 ; and glassware, types, 


creamer, P (1) 5 
gy Paris, 1810, A (4) 84. 
cup, P (9) 208; (10) 230; 
drink mixing cup, P (4 
dish, P (1) 5; apy Sieh, P (2) 39. 
Engiish, pottery (4) 85 
P (1) 1 
ass, design for potacinn, P (6) 134. 
fra — Co., plant improvements, A (7) 


jen? (6) 134. 

peeing a paratus and method, P (7) 170. 

plates, P (1) 5, P (2) 39, P (3) 60, P (4) 86, 
P (5) 105, P (9) 208, P (10) 230. 

. end faience, service tests, A (3) 

porcelain, moisture content for normal 
paste, A (3) 70. 

saucer, P (3) ~ P (10) 239. 


ng 50. 
Tableware production. See Whileware ix- 


dustry. 


Talc, ceramic composition, P (11) 259. 


vs. gypsum for saggers, use, A (6) 142. 
WHET mechanism of transformation, VIII, 
1 
Sh, Bureau of Mines data, B (1) 28. 
for porcelain: softening behavior, XVI, A 
(1) 18; resistance studies, chemical com- 
position, XVII, A (1) 18. 


i? 
enamel, one-piece type, A (5) 
1 
4 Strain go 
A (4) 97. 
i optical, for 
i 
: Stresses, individual principal stresses, direct 
|p optical measurement, A (4) 100. 
i i method of anal sis, A (4 101. 
| 5 
Surf 
Sus: 
coffee maker, P (1) 5. 
colored types, A (3) 58. 
walls, floors, and ceilings, P (9) 218. 
. ® [ block, P (3) 67, P (7) 163, P (10) 


waste products, recov. by froth flota- 
tion, A (2) 52. 
enameled, equalizer support durin 
eet P (8) 185. 24 
lassmelting. See also Furnaces for glass 
uction; Lehrs; Pots, glassmelling; 
actories, glassmelting. 
— pressure-control systems, A 
cast refractory, P (8) 192. 
on) of walls, means and method, P 


devitrification phenomena, types, A (3) 


efficiency vs. half tera A (7) 159. 
electrically heated, melting and re- 
fining masses, P (9) 212-13. 


current studies, A (5) 111. 
iten glass, P (7) 163 
combustion control, data, 
A (8) 187. 


rebuilding of regenerators emer stop- 
ping operations, A (6) 137 

regenerative end-port type, process, A 
(4) 90-91. 

and shaft furnace, combined, A (11) 254. 

skimming device, P (2) 45. 

tank block design, small size, A (1) 14. 

“Ade for electric hot-water heaters, 
dy apparatus for cooling seams, 


blocks, air-cooling system, A (4) 
refrac- 
ific heat 


tank blocks, corrosion-resistant 
tories, A (7) 164. 
Tantalum oxide and carbide, s 
measurements, A (11) 269-70. 
Tearing of enamels See Enamels. 
echnical glass. See Glass, chemical; Glass, 
technical. 


hnical papers, importance of effective pres- 
entation, A (6) 149; see also Publications. 
quartz orientation, hypotheses, 


Tec 


A (2) i 


Hale, B (i) 35-96, grindi grinding” and 
| s largest mirror. (3) 
see also reflectors and telescope eye- 
piece under Glass. 
Tellurium lead, for pickling, effect, A (4) 88. 
Tempa S or Condensa C for rotatable disk for 


paratus throughout war 
with chemical paints, A (1) 22. 
with color pyrometer for luminous hydro- 
carbon flames, A (7) 171. 
a | combustion rates in fuel beds, A (2) 


control, automatic, mechanical and elec- 
trical types, data, A (2) 50. 

control meter for temperature and humid- 
ity, A (11) 261. 

control for spark plug, P (11) 260. 

developments, review, A (5) 121. 

electrical apparatus, types, A (1) 20. 

of flame gases, A (7) 171. 

‘ principles and methods, A (5) 
ases: in chemical industry, equipment, 

(5) 120; errors, A (5) 120. 

of gases with suction pyrometer, A (5) 121. 

for industrial gases, apparatus, A (5) 119. 

of liquid steel before and after being tapped 
from furnace, use of “quick-immersion” 
thermocouple, A (7) 169. 

._— baths, seven methods, A 

open-hearth control by photoelectric de- 
i A (7) 168. 

optical, of luminous hydrocarbon flames, 
A (7) 171. 

of producer gas, A (5) 120. 

with pyrometric rings, A (9) 221. 

and in glass and enamel furnaces, 


soils, changes at various moisture contents, 
rates, A (7) 174. 
of sits, liquids, gases, and vapors, A (11) 
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Temperature measurements (conti 

of sustace with radiation A (5) 
Thermocolor, colored powders for measure- 


special connection for py- 
A 


ic couples, A (1) 20-21. 
in pressure apparatus, 


Tension shape 

en and t 
strength 195. 
Terra _—. See also Ari and artware; Clay- 


entiant, Buddhist baroque, _ A (8) 180. 


erra for terra cotta, 
Schumann method. A (4) 93. 
Textile materials. See Glass, fiber. 
Textile-thread guides of TiO:, P (11) 260. 
Thallium films on cooled Pyrex- brand glass, 
conductivity, A (11) 254. 
Thermal Kurnakov device for de- 
hydration curves, A (6) 145. 
Thermal conductivity, apparatus and pro- 
cedure for measurements, A (1) 22. 
Brit. Stand. A. (2) 55. 
gas analyzer, A (7) 169. 
of — measuring apparatus, 


241. 
decomposition of coal, wood, 
petroleum, laboratory tests, "A (1) 24. 
of crystalline calcite, B (3) 
dehydration of tv- Vil, A (5) 


diffusion in gas mixtures, measure- 
ment, A (1) 24. 
dissociation of diaspore clay, A (1) 


A (8) 


graph calculator for furnace walls, 


Thermal expansion, precision measurements, 
methods, A (6) 145. 
Thermal history, symposium: firing prob- 
lems in tunnel kilns, I; effect glass 
on physical properties, II; 
ect on physical pro ies of electrical 
porcelain, III, A (1) 
of structures by air, I-II, 
method of high-alumina 
clays, A ie 
ermal preci tator for sampling 
dusts, A (1 
ermal stresses “cylindrical mathe- 
matical treatment, A (11) 2: 
Thermal study of NaAIsiO.- FeO-SiO:, appli- 


cation to petrol A (2) 53. 
ermic insulating element, P (1) 23. 
Thermioni valves with ceramic bases, 


ermochemistry, specific r 


A (7) 174. 
powders, for tempera- 
ture studies i in glass furnaces, A (1) 9. 
ple pyrometers for industrial tem- 
ure measurement, A (5) 120. 


mine 


P (11) 


A 


with hraided Fiberglas sleeving, A (5) 


109. 

Chromel-Alumel, exposure in air, tests, A 
(6) 145. 

for gas temperature measurement in glass 
furnaces, A (5) 111. 

7 pyrometry, types and use, A (2) 


modified aspirating, for gas temperatures, 
A (5) 121. 
multi my Cae thermoelectric couples, study 
A (1) 22. 
from sable metals, calibration tables, A (1) 
22. 


theory and practice of use, A (5) 12: 
lynamics 


of interfaces in of 


Th 
several com 
measurement, pressure ap- 
peratus for high temperatures, A (5) 121. 
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Thermoluminescence of common un- 
usual minerals, ts, 9) 222. 
glass experiments, 238 


Th (1) 9. 
Operati 
& » Scale types, manufacture, process, 
A (4) 90. 
-tim 
or long-time records, 
thermal gradient easure- 
ments, A 3 
ma . for acid and 
alkali service, A (9) “" 
Thermostat for i measurements of 
thermal A (6) 145. 
erical particles, formula 


_— of two particles, A (11) 


fluidity in enamel slurry, I, 
ulteante properties and surface tensi 
of Putnam clay suspensions, A (8) 199. 
thix: ic with aluminum hy- 

A (7) we with ferric hy- 
= ti, 
zeolite 


A (11) 268 
(11) 266 


mineral, composition, A 
= See also, quate. 
tile, 


P (7) 1 
2) 30. P (3) 70, (OE 11) 
and apparatus for edges, 


for improved 
— A, A 
Circle systera for manufacture, A (3) 73: 
insulating firebrick for, A (3) 74 
colored, sh yr 16th and 17th 
century types, A (5) 1 
— and designs of Middle Ages, A (6) 
conveyer, P (7) 169. 
defective, aeant. A (4) 93. 
design, P (2) 4 
pressed, tools, P (4) 97. 
grinding machine, P 97. 
f iqning process, P (3) 
det ead curved, finishing EE P (1) 


flooring, decorated, moldi ing 


sian methods reviewed, 
floor- and wall-, with nepheline syenite, A 
(4) 94, A (7) i67. 
forming method and means, P (10) 235. 
glass, ornamental, P (11) 257. 
— glaze, defects and remedies, A (4) 


-¥ for tile roofs, P (2) 48. 
istory mae. 'A (4) 93; present 
development, A (4) 93-04. 
Tyrol and Salzburg country, A 
improved, > (2) 48. 
“— open channel in opposite faces, P (3) 
67. 
precast beam floor, A (1) 14. 
roofing, apqeceus. P (1) 23. 
and brick, resistance to Seeing. effect 
of position in wy A (10) 241. 
deairing process, A (10) 239. 
defects, effect of clay pit A (10) 237 
drying (8) 1 ; dryin 
A (1) 20; drying unit, P (11 


interlocking type, P (8) 192. 
low-fire composition, A (5) 118. 
Production errors, A 
(10) 237. 


water penetrability tests, A (10) 237. 
scoring and breaking device, P (9) 220. 
silicate, attaching to widerlying support, 

tests, A (9) 218. 

nding machine, P (4) 97. 
barium carbonate for glazing, P 

(11) 259. 
wall, dust-pressing method, A (9) 218. 
wall, WW? firing in continuous electric 

kiin, A (5) 122. 
warpage measurements, method, B (9) 217. 
“a impermeability, test method, A (3) 


10) 235. 


0. 
wire-cut, manufacture, P 
“Tin ashes” for glaze opaci A (7) 166-67. 
chlorination of ng ma- 
t , P (3) 76. 
in clays, chemical analysis, A (1) 29. 
compounds: physical and 
ties, IV, A (5) 118; 


‘ 
1940 
| 
Tale 
P’ lite, and ground soapstone, Bureau 
report, B (11) 268. 
and ourpentine, synthesis studies to 600°C., 
x. (11) 265. 
thermal treatment, petrographic studies, 
A (5) 114. 
thermoelectric 
antique, chemical! corstitution, A (8) 192. 
decorative, from Mycenae, A (1) 4. 
sculpture of Gregory, W., A (1) 4. 
gas-fired, efiect on combustion tempera- 
_ ture, A (10) 233. 
improved design, A (1) 9. 
f 
Th 
Th 
us- 
Te 
. Temperature measurements. See also 
rometers; Thermocouples, and other types 
of heat measuring and heat control ap- rd 
Th ecommenfations, 
Th 
Th 
Thermocouples, P (5) 121 62. 
precision types, me 5 ¥ au 
“quick-immersion,”’ for measuring liquid 
steel temperatures before and after being 
tapped from furnace, A (7) 169. 
—21 
mulecular V-VI; insulators 
with high dielectric constant, vitrified ° 
rutile and titanate bodies, VII, A (5) 119 
concentrates, preparation, P (2) 55. 
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Titanium (continued) 
solutions, stability, A (5) 127. 

. ; for composite pig- 
uction 27. 


method of preparation and 
, A (9) 209. 
of nality, P (4) 94. 


oxide, equilib- 


rom 
d ies, A (3) 77. 
method of taking, P (3) 55, 
for ts: process, P (5) 128, P (11) 
i letermined subordinate 


, P (11) 260. 
ied Knecht reaction, A 


ores, treatment, P (3) 76. 
oxide as by-product in manufacture 
of Al-ferric from bauxite, A (5) 124. 
, for insulator bodies, A (2) 49. 
ie, decolorizing method, 
P (1) 33. 
vs. dry combustion for 
organic matter determinations, A (1) 30. 


T method of lead content ir human 
omPiood, Il, A (9) 226. 


Topaz, properties, A (10) 236. 

for specific gravities of 
minerals, A (4) 97. 

Torsion properties of clays, effect of base ex- 


oom. A (3) 77. 
Toxicity of A (7) 178. 
Toy clay modeler, P (11) 252. 

Trade marks, U. ’s., king: list, B (3) 81. 
Trade names. See general trade names 
throughout index. 

trick. See Siructural materials, 
glass 


sed silica, viscosity formulas 
and baggy A (6) 138. 
vitreous ware "P lt) 200.” 
ti composition 
ees methods of contour inte- 
gtals for heat conduction, A (3) 71. 
Tremolite, decomposition into MgSiOs-diop- 
solution and cristobalite, IX, 
Trevorite, Nike, synthesis, method, A (11) 


Tridymitization of silica brick, A (2) 48. 
Trimerite, rare peenta, A (5) 123. 
calculator for obtainin 
as method of free silica control, A (10) 
45. 


en, volumetric method for determina- 


A (7) 175 
kilns. See Kilns. 
opaque, tor direct analysis, 
21: “air-driven type, with photo- 
sraphi ic recording, A (8) 195; Sharples 


ultracentrifuge for particle-size tests of 
colioidal systems, A (10) 240; syn- 
chronizing illumination in sedimentation 
tests, A (1) 22. 
waves in colloid chemistry, dis- 
integrating effect, A (2) 55; effect on 
phenomena, action on thixo- 
tropy, V, A (7) 175; thixotropic sys- 
tems, of Al h ydroxide, 1, A (7) 175; of 
ferric iedeestte, Il, A (11) 268. 
Univ of Illinois, ceramic laboratory, A 


A, 79. 
radium, leaching from minerals, 
A (6) 148. 
and vanadium: P (1) .28; 
from carnotite ores, P (7) 1 


bee ptmps, automatic control, A (10) 


Vacuum “wy with spherical ground glass 
joints, A (5) 112. 

Vacuum-tight ceramic articles fused on soft 
glass, composition, P (2) 46. 

Vacuum tubes, glass and ceramic materials 
for manufacture, A (10) 237. 
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—sulfur system, t and X-ray analyses, 
A (10) 245. 

and uranium: recovery , P (1) 
28; from carnotite ores, P (7) 174. 


physical data, A (6) 136. 
salts, vanadium 


‘fuel gas velocities, 
Ventilation. See also Air conditioning; Dust 


apparatus; Fans. 
drying & heated air, methods and appara- 


tus, A (4) 95. 

exhaust system at Ford Motor Co., A (10) 
246-47. 

fans: centrifu use. t discharge out- 


bends a 
pew effect, A (2) 50; induced-draft, ef- 
t of bends in inlet ducts, A (2) 49-50. 
industrial exhaust, techn’ que and equip- 
ment, A (5) 120. 
particle trajectories, calculation, A (7) 


—— giector for handling air, I, A (10) 

47-4 

Venturi for hanclin ne air, experimental 
study, I, A (10) 247-4 

"exfoliated, machine for separat- 
ing fragments, P (8) 196. 

“oe P (3) 72; chemical process, A 

(4) 92. 


Montana, , Properties, and use, 
A (5) 125. 


ye water vapor by, and its silica, A 
sources, properties, and uses, A (1) 28. 
in deposits and characteristics, 
bea process for blown opal glass applied 
mural panels, A (1) 9. 
Vibrators, vibratory ier feeders, 
ers, and oe. A (8) 1 
Vickers hardness tester, A (4) 
Vinyl sheeting, plasticized, for safety glass 
uction, elastic properties, A (4) 89. 


Viscomet ers (viscosimeters), Bridgman fall- 
ing high hydrostatic pressure 
tests, A oF 1) 2 

for coal-ash ng measurements to 2900°F., 
A (11) 255. 

conico-cylindrical, for measuring viscoelas- 
tic characteristics of viscous liquids, A (7) 


168. 
Couette type, use, A (7) 168. 
a or glass-tank furnace, A (11) 


for ferrous slags (syn- 
thetic), A (8) 2 
Haholein and Hadtkamp, for viscosity 
measurements at high temperatures, A 
(8) 191. 
sphere t yield vaiue 
iscosity Flow; Plasticity. 
of synthetic effect of SiOz, TiOn, 
and AlsOs, A (8) 2 
of ie-SiO: and activation energy, 
y suspension, dispersion by fluid motion, 
+ (7) 172. 
vs. elastic properties of amorphous sub- 
stances, A (1) 32. 
high, we for determina- 
tion, A (2) 4 
of at hydrostatic pressures, A 
) 


of siiicate rock-forming minerals and igne- 
ous rocks, A (9) 223 
and — in molter sub- 
stances, A (7) 176. 
timing for short in- 
tervals, A (11) 
liquids, characteristics 
with conico-cylindrical viscom- 
ay A (7) 168. 
“Vitrail,” stained a of 12th and 13th cen- 
turies, A (7} 1 
Vitreosil, opaque .. A (2) 43. 
Vitreous enamels. See Enamels. 
— with leading-in wires, P 
Vee sealing substance, composition, P (1) 


Vitreous silica, films on, thermal properties 
and heats of adsorption, A (3) 65. 
and other refractory pomes materials, 
manufacture, P (1) 12 


with ceramic bases, P (11) 
P A (1) 11. 
ension 


Vol. 19 


Vitreous stems for electric lamps or discharge 
devices, P (9) 214 


face la » P (11) 259. 
method and appara- 
tus, P (1) 1 


coiled tubing, P 13. 
Vitreous ware, colored, a. P (6) 138. 
decorated surfaces, P * 
manufacture, P (7) 163 
sealing machine and method, P (6) 139. 
t, with 1500°C. melting point, P 
260. 
Vi bodies with rutile and titanate, clas- 
sification for insulators, VII, A (5) 119. 
ware, clay preparation, methods, A 


(9) 214. 
P (9) 2 
sic’ oil A conditioning heavy fuel 


oil, A (11) 262. 
Volcanic rocks. See Rocks. 
feeder for fluent materials, P (8) 


Wagner method for specific surface and 
ticle-size distribution of finely divided 
materials, A (8) 195. 

ory og tile, method of 


m 
Wartime service. See Air-raid protection: 
Glass, safety; National defense. 
beter & heavy-liquid, for cleaning coals, A 
(6) 146. 
Washing of wet gases, process, A (9) 221 
Wi — for tableware and crockery, 
P ( 
Water, flow-recording meter, A (8) 195. 
mess, test instrument, A (3) 80-81. 
-silica—CaO: calorimetric studies, A (8) 
= criticism of Bessey, studies, A (8) 
183. 
storage, natural, prevention of silicic acid 
solution in glass containers, A (5) 112 
Water-absorption test vs. compressive- 
strength test for brick, comparison, A (2) 
46 


Water glass, characteristics, production, and 
application, B (10) 245. 
solid, solubility in water, A (1) 33. 
Waterproof brick wall, P (5) 113. 
Waterproof materials essentially of water 
glass, process, P (11) 271. 
Waters for metal cleaning, classification and 
tests, A (7) 157. 
Wear-resisting ceramic composition, non- 
with unfused zircon and glass 
Bond, P (8) 194. 
Weath of brick, frost resistance, effect 
of cords, A (3) 66. 
of clay products, report of Department of 
Scientific and Industrial Research, 1937- 
1938, B (3) 81. 
of rook ti courses for walls, P (11) 258. 
ng tile, freezing resistance, A (10) 


Weatherproofing of kiln crowns, method, A 
(9 
Weber filter method for high alumina refrac- 
tories, A (9) 215. 
- See Porcelain, English. 
apparatus, automatic = type, P 
i) 2; for batches, P (12) 26 
with fused-quartz springs, A (3) Fa. 
for molten metals, P (11) 262. 
Weighing systems, history of development, 
ibliography, A (3) 71. 
Welding of chrome steel with glass, A (7) 161 
of glass, apparatus, P (3) 66. 
of rods and castings for pulverizers and 
grinders, coating materials, A (11) 261 
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MAP OF BALTIMORE 


National ‘end Stamping (13) 
(14) 


15 
and Aves. es 
Severn Ceramic Studio, (16) Chen Chao Ming (Chinese 
Harry C. o., Inc., 1 more M of 
4901 Philadelphia Rd. (17) St and At omen Or. 


General Refractories Co., 18 Institute, 
701 Chesapeake Ave. ° Mt. Royal Ave. and Lanvale St. 


Carr-Lowrey Glass Co., (19) Congress Hotel 
Ww Franklin and Howard Sts. 

(20) Fort McHenry and Marine Mt. Royal Hotel, 

Museum, foot of Fort Ave. Mt. Royal Ave. end Calvert St. 
(21) Johns ins University New Howard Hotel, 

North Charles and 33rd Sts. Howard and Baltimore Sts. 
(22) Maryland Academy of Sciences, Southern Hotel, 

North Charles and 27th Sts. Light and Redwood Sts. 
(23) Municipal Museum (Peale's), Lord Baltimore Hotel, 

Lexington St. and Holliday. Baltimore end Hanover Sts. 
(24) Washington Monument, Stafford Hotel, 

Mt. Vernon Place. Charles and Madison Sts. 


ra) \ I~ 
wer VS“ | 
| 
| 
IEE Pro Vip ©) 
y 
1 Westport Paving Brick Co., 25) A Hotel, 
(2) Swi 1 Bros., Inc., (26) Altamont Hotel, 
Mt. Winans. Bayard and Russell Sts. Eutew Place and Lanvale St. 
(3) (27) Arundel Hotel, 
(4) (28) Mt. Royal Ave. 
Charles St. at Chase. 
| | ©) (29) Biltmore Hotel, 
| Pace and Fayette Sts. | 
) (6) (30) Emerson Hotel, | 
(7) | 5 
(8) 
| (10) | 
(11) | 
(12) 


FORTY-THIRD ANNUAL MEETING, 
AMERICAN CERAMIC SOCIETY 


BALTIMORE, MARYLAND, MARCH 30 to APRIL 5, 1941 


BALTIMORE HOTELS 


The true test of a meeting city is not only the number of its hotels but their 
quality. Baltimore, with a tradition of hospitality founded on good food and 
good service, enjoys an established reputation in accommodating visitors to 
the city and making them feel at home. A reputation for the enjoyment of 
living has made Baltimore a haven for travelers. Baltimore has several con- 
sistently good hotels. The larger hotels are all located within a radius of a few 


blocks. 


If you have ever been a visitor to Baltimore, you probably will recall with 
pleasure one of the following, a few of Baltimore’s sixty hotels: 


Lord Baltimore Mt. Royal 
Emerson New Howard 
Southern Arundel 
Belvedere Stafford 
Rennert Congress 


ENTERTAINMENT AND RECREATION IN BALTIMORE 


With (1) its rich historical background, (2) diversified industrial and world- 
wide commercial activity, (3) cultural and educational attainments, and (4) 
proximity to the Nation’s Capitol, to picturesque and colonial Annapolis, home 
of the U. S. Naval Academy, and the near-by Chesapeake Bay, aptly described 
as the “Little Mediterranean of America,” offering exceptional and almost un- 
limited post-Meeting recreational opportvnities, Baltimore is traly one of 
America’s most interesting, complete, auc diversified meeting cities. 


BALTIMORE, MARYLAND, CLIMATE 


Baltimore’s temperate climatic conditions are 
favorable for meetings at any time of the year as 
shown by the following mean temperatures based 
on figures compiled by the United States Weather 
Bureau over a long period of time: 

Winter 35.5 degrees Spring 53.4 degrees 

Summer 75.1 degrees Fall 57.7 degrees 
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